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Report of the Executive Committee. 
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lo flts Excellency O. Vincent Coffin, 
Governor of Connecticut: 

In accordance with the resolution of the General Assembly 
concerning the congressional appropriations to Agricultural 
Experiment Stations, and an Act of the General Assembly 
‘relating to the publication of Reports of the State Agricultural 
Experiment Station, we have the honor to present herewith 
the Eighth Annual Report of that Station, namely, that for 
fHe. year 1895. 

The Committee refer to the accompanying report of the 
Mereastitei tor ‘details of expenditure, and to that of the 
Director and his associates for the history of the work accom- 
plished, and express their confident belief that the funds have 
been wisely expended and that the work is such as will result 


in great benefit to our agricultural interests. 


Respectfully submitted, 


om OL. « ) Fay 

s xXeCuUlLVE 
J. M. HUBBARD, \ Commtttee. 
Bat KOONS: 


Report of the Treasurer 
FOR THE FISCAL YEAR ENDING JUNE) 20;uiso" 





The following summary of receipts and expenditures is 
made out in accordance with the form recommended by the 
The accounts have 
been duly audited by Auditors appointed by the Trustees of 


United States Department of Agriculture. 


the Storrs Agricultural College. 


. TABULAR STATEMENT OF RECEIPTS AND EXPENDITURHES. 
RECEIPTS. 


U. 3. ‘Treasury,, *- 
Sale of produce, - 
Sale of apparatus, - 
Analyses, - - 
Balance from 1893-94, 


Total, - 


Salaries, 2 -" 
Labor, - = - 
Publications, - - 
Postage and stationery, 
Freight and express, 
Heat, light and water, 
Chemical supplies, 


EXPENDITURES. 


Seeds, plants and sundry supplies, 


Fertilizers, - . 
Feeding stuffs, - 
Library, - - 


Tools, implements and machinery, 


Furniture and fixtures, 
Scientific apparatus, 
Traveling expenses, 
Contingent expenses, 
Building and repairs, 
Balance, - = 


Total, - 


HENRY C, MILES, 


Treasurer, 


$7,500 
43 

88 

69 

i 


oO 


99 
<i) 
OO 
AI 





$7,702 77 


$4,981 
179 
247 
269 
102 
55 
299 
153 
61 
35 
7 
51 
293 
385 
268 
20 
27 
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52 
52 
51 
53 
70 
69 
OI 
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vp 
56 
76 
70 
68 
66 
18 
79 
oo 
50 
69 


$7,702 
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Report of the Director for the Year 1895. 


BY. W.-O. ATWATER: 





The principal subjects of inquiry and lines followed during 

the past year may be concisely stated as follows: 
METEOROLOGICAL OBSERVATIONS. 

These have been continued during the past year, as pre- 
viously, at Storrs, where records have been made of tem- 
perature, barometric pressure, wind velocity, humidity, rainfall, 
and snowfall. In addition, records of rainfall during the 
growing season have been made in other places in the State 
by farmers who have conducted field experiments in co-opera- 
tion with the Station. 


FIELD EXPERIMENTS. 

These have been: (a) With fertilizers;' (4) With forage 
plants; (c) On green manuring. 

As in previous years, the field experiments have been con- 
ducted at the Station and by farmers on their farms in different 
places. The results in the main are confirmatory of those of 
previous years, but with the increased experimenting the 
amount and value of the information gained increase in larger 


ratio. © 
IRRIGATION. 


A new line of experimenting has been undertaken during 
the past season, in the form of tests of the effects of irrigation 
upon the production of strawberries. ‘The work was done in 
co-operation with one of the prominent strawberry growers of 
the State, upon his own fields. The results,were very success- 
ful and tend to confirm the impression that irrigation, not only 
of small fruits, but of other crops as well, may prove a much 
greater aid in their cultivation than has heretofore been sup- 


posed. 
DAIRYING. 


The work directly connected with the dairy interests has 
been mainly upon two subjects: (a) Bacteria of the dairy, in- 
cluding laboratory studies and co-operative experiments with 
creameries; (4) Yield and composition of milk on dairy farms. 
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Prof. Conn has continued the researches in his laboratory 
upon the bacteriology of milk, cream, and butter, which have 
been described from time to time in the publications of the 
Station, and has, during the past year, given especial attention 
to the bacteria of cream. Parallel with these more purely sci- 
entific studies, have been numerous experiments in creameries 
upon the action of bacteria in the ripening of cream and the 
making of butter. In these the action of the species which 
has come to be popularly known as ‘‘ Bacillus No. 41’’ has 
been tested, and with very successful results. In numerous 
cases where trouble had been caused by undesirable flavors in 
the butter, the difficulty has been removed, and in a still 
larger number the quality of the butter has been improved by 
the use of the bacteria cultures. The cultures have been sup- 
plied to creameries, and arrangements are being made by which 
the Station may be able to distribute them more generally 
through the State. 

It is becoming more and more certain that success in the 
handling of milk and the making of butter and cheese is largely 
a matter of the management of bacteria. These organisms are 
so minute that they can be distinguished only by the most 
powerful microscope; they occur abundantly in air, soil, water, 
and elsewhere; and they multiply so rapidly that millions are 
produced from a single one, and in a remarkably short time. 
They cause manifold changes in animal and vegetable substan- 
ces, to which the terms fermentation, decay, and putrefaction 
are commonly applied. They are of many species and the dif- 
ferent kinds have different effects. They get into the milk as 
soon as it is drawn from the cow, and multiply so rapidly that 
after a few hours a quart may contain as many as there are 
inhabitants in the United States. They cause the milk to sour, 
and sometimes make it ‘‘ropy,’’ or impart offensive flavors to 
it. ‘They are largely responsible for the flavor and other char- 
acters of the different kinds of cheese. They cause the ripening 
of cream, and decide the aroma and flavor of the butter. Some 
make it disagreeable to the taste, others give it the flavors that 
are most sought for and bring the highest market prices. 

In discovering these and kindred facts, the students of bac- 
teriology have made it clear that the successful handling of 
milk and the making of the best butter depend upon the right 
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management of bacteria. In other words, the dairyman needs 
to be a practical bacteriologist. He must control the bacteria 
and prevent their becoming too numerous and active in the 
milk he sells. He must keep the wrong ones out of the cream, 
and make sure that it contains the right ones, if he is going to 
make the butter which will have the best flavor and bring the 
best price. How he shall do this, the science of bacteriology 
is beginning to show him. Fortunately, if he is careful to 
keep his stable, his cows, his milk vessels, and his dairy clean, ~ 
the bacteria which get into his cream will generally help him 
to make tolerably good butter. But he cannot always be sure 
that his butter will be the best, and sometimes it will be dam- 
aged despite the best care, unless he has some way of definitely 
controlling the bacteria. A great advantage of the species just 
Peemearto,| INO, 41°), 1s that it not: only produces a’ very 
desirable flavor, but also has the power of preventing, in some 
way, the action of species which cause bad flavors. 

The subject is comparatively new to science, and still newer 


- to practical dairying, but there is little room for doubt that 


researches like those now being carried on will bring great 
and constantly increasing benefit to the dairyman and to the 
public at large. 

The tests of yield and composition of milk have been made 
in connection with the studies of rations fed to milch cows 
referred to in the next paragraph. 


FOOD AND NUTRITION OF DOMESTIC ANIMALS. 


The investigations have included: (a) Analyses of feeding 
stuffs, with determinations of their fuel values; (6) Studies of 
rations fed to milch cows on dairy farms; (c) Digestion exper- 
iments with sheep; (d) Feeding experiments with sheep. 

In connection with the feeding experiments, a considerable 
number of analyses of feeding stuffs have been made. In each 


- specimen, the fuel value has been determined by the use of the 


bomb calorimeter. 

The studies of rations fed to milch cows. on representative 
dairy farms in the State, which have been described in former 
Reports, have been prosecuted during the past year and with 
results no less gratifying than those in previous years. They 
add new emphasis to the doctrine which the Station has taught 
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from the beginning of its career, that the fodder which many, 
if not the most, of the farmers of Connecticut are in the habit 
of feeding to their cows is ill-balanced in its nutritive ingredi- 
ents, and that more nitrogen in feeding stuffs is one of the 
essentials for the uplifting of our agriculture. 

Another most important benefit which accrues from these 
experiments in the stable, like those with fertilizers and forage 
crops in the field, is in their educational influence. The man 
who makes a successful and instructive experiment in his field, 
barn, or dairy, not only learns something for himself, and does 
so in a better way than would otherwise be possible, but he 
also has something to communicate to his neighbors and to the 
public at large. Furthermore, such information has an espe- 
cial value to other farmers; being the fruit of the actual 
experience of one of their fellow-workers, it has a meaning for 
them which it would not have if it came only from the Station. 
At the same time the Station experimenters reap a benefit from 
the direct work with the farmer, in that they learn better what 
are his wants and how to meet them. ‘This co-operation 
between the Station and the practical farmer is a means of 
making direct practical application of the results of scientific 
research ; it brings new information, and it is one of the most 
effective means for the dissemination of knowledge. Thus, in 
a three-fold way, it benefits the public which the Station is 
‘endeavoring to serve. 

The digestion experiments with sheep are similar to those 
previously reported. Their object is to learn what proportions 
of the nutritive ingredients of different feeding stuffs are 
actually digestible. As the results of such experimenting in 
Europe and in this country accumulate it becomes more and 
more probable that the different ruminants, as cows, oxen, 
sheep, and goats, digest very nearly the same amounts of pro- 
tein, carbohydrates, and other nutritive ingredients from the 
saine kinds of feeding stuffs. Hence the experiments on the * 
digestion of different materials by sheep may be taken as an 
approximate measure of the digestibility of the same materials 
by milch cows. The greater convenience of handling sheep in 
such experiments is the reason for using them instead of cows 
for testing the digestibility of some of the feeding stuffs of 
importance in the State. The experiments of the sage year 
have been with green fodders and hays. 
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The Station has made a number of feeding experiments with 
sheep at Storrs. During the past year it has been so fortunate 
as to have the co-operation of Mr. Charles E. Lyman, of Mid- 
dlefield, who fattens a large number of sheep each year for the 
market. Mr. Lyman has set aside a certain number of lambs 
in his barn for experimental purposes. ‘The food materials 
were weighed and analyzed and the effects upon increase of 
weight were noted. ‘The work thus far done is regarded only 
as a beginning, but the results are already of very decided 
interest and value. This is another instance of the usefulness 
of co-operation between the Station and the farmer in practical 
experimenting. | 


FOOD AND NUTRITION OF MAN. 


The inquiries in this direction include: (a) Analyses of 
foods; (6) Digestion experiments with man; (c) Studies of 
dietaries; (d) Calorimetric experiments. 

A considerable number of analyses of food materials have 
been made in connection with dietary studies. 

Experiments upon the digestibility of different foods by man 
eresmuch needed. A number have been made in European 
and other foreign laboratories. Until lately, however, almost 
none have been undertaken in the United States. Investiga- 
tions of this sort have been begun by the Station in co-opera- 
tion with the Department of Agriculture. The method is very 
similar to that followed in tests of the digestibility of feeding 
stuffs by domestic animals. It consists in weighing and 
analyzing both the food eaten and the undigested residue. 

Studies of dietaries, which the Station has carried on in 
co-operation with the United States Department of Labor for 
some time past, have been continued. The kinds, amounts, 
chemical composition, and costs of the food materials actually 
used in a number of families and boarding-houses have been 
observed. During the past year the School of Sociology, lately 
established in Hartford, has shared in the inquiry, and in a 
most useful way. ‘The accounts of these investigations in 
previous Reports have shown the bad economy, both pecuniary 
and hygienic, which is practiced in the purchase and use of 


foods by a large part of our population, including especially 
people in moderate circumstances and the poor. Lhevextent 


of this bad economy; the fact that it is due largely to ignorance 
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and the need of investigation to learn the facts, and of efforts 
to diffuse knowledge of the principles of food economy, are 
still further emphasized by the work of the past year. 

The Station has also co-operated with the United States 
Department of Agriculture in dietary studies during the year. 


EXPERIMENTS WITH THE BOMB CALORIMETER AND DEVELOP- 
MENT OF THE RESPIRATION CALORIMETER. 


The bomb calorimeter, of which an account was given in the 
last Annual Report, has been used for determinations of fuel 
values of a large number of specimens of foods and feeding 
stuffs. Some of these were made for Stations and other insti- 
tutions not provided with this apparatus. 

The researches with the respiration calorimeter are of a very 
abstruse character and unite several lines of inquiry, each of 
which must be prosecuted with the greatest patience. The 
results thus far obtained, however, are most encouraging. 
The work is being done in co-operation with the United States 
Department of Agriculture. The primary purpose is purely 
scientific, namely, to study the application of the laws of the 
conservation of matter and energy in the living organism. 
Beyond this is the more practical object of learning more of 
the laws of nutrition and the ways the food is used in the body. 
To obtain this most useful knowledge abstract research of the 
highest order is necessary. 


GOVERNMENT CO-OPERATION IN FOOD INVESTIGATIONS. 


The Experiment Stations of the country have hitherto stud- 
ied the plant and the animal and their food and nutrition, but 
have given little or no attention to the food and nutrition of 
man, notwithstanding the paramount importance of the sub- 
ject and the fact that it represents the chief purpose of agri- 
cultural production. ‘This neglect is not the fault of the 
Stations, because the Act of Congress providing for their 
establishment and their support did not definitely authorize 
such inquiries. Indeed, the work the Storrs Station has pre- 
viously done in this direction, has been accomplished with aid 
from the United States Department of Labor and from private 
sources. In 1894 the legislation with reference to the Stations 
was so changed by Congress as to call upon them to study the 
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economy of the food of man. At the same time an appropri- 
ation of $10,000 was made for the fiscal year ending June 30, 
1895, to especially promote inquiry into the food economy of 
the people of the United States. The responsibility for the 
investigation is vested in the Secretary of Agriculture, who 
has assigned the inquiry to the Office of Experiment Stations 
of that Department. ‘This work is being carried out in co- 
operation with a considerable number of experiment stations 
and colleges and other organizations, including the Storrs 
Station, whose Director has been placed in charge of the 
enterprise. 


STATE APPROPRIATION FOR INVESTIGATIONS OF FOOD 
ECONOMY. . 


The General Assembly at its last session provided an annual 

appropriation of $1,800 for the Storrs Station, to be used ‘‘ for 
the purpose of investigating the economy of the food and nutri- 
tion of man, and for investigations of the bacteria of milk, 
butter, and cheese, and their effect in dairying.’’ 
- With this very material help the Station is able to greatly 
increase the amount and value of its inquiries in these direc- 
tions. At present all of the food investigations of the Station 
are being conducted in co-operation with the general govern- 
ment, by which a considerable share of the expense is paid. 
By such co-operation a much larger amount of research is 
being carried on by the Station than the State appropriation 
provides for, and, at the same time, the contribution by this 
State to the enterprise is made much more fully available to 
the country at large. ‘There is a like co-operation in the pub- 
lication of the results of the inquiry. In this way the practical 
results of the work of the Station are made available to the 
citizens of the State, through the Station Reports and Bulletins, 
while much of the more technical details which are of decided 
scientific importance, but of less special interest to farmers 
and the public at large, are published by the general govern- 
ment. 
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BACTHRIAGIN “CHE DATRY? 


648 


[ During the past eight years investigations on the Bacteria of 
Milk have been conducted in behalf of the Station by H. W. 
Conn, Professor of Biology in Wesleyan University. Some of 
the results have been given in the publications of the Station, 
as follows: Bacteria in Milk, Cream, and Lutter, Bulletin 4, 
and Annual Report for 1889, pp. 52-67. Azpening of Cream, 
Annual Report for 1890, pp. 136-157. 4 Micrococcus of Litter 
Milk, Report for 189, pp. 158-162. The Lsolation of Rennet 
from Bacteria Cultures, Report for 1892, pp. 106-126. The 
Ripening of Cream by Artificial Cultures of Bacteria, Bulletin 12 
and Report for 1893, pp. 43-68. Lxperiments in Ripening 
Cream with Bacillus. No. 47; Annual Report for 1894, pp. 
57-68. Some Observations of the Number of Bacteria in Dairy 
Products, Annual Report for 1894, pp. 69-77. Cveam Ripening 
with Pure Cultures of Bacteria, Annual Report for 1894, pp. 
._ 77-91. See also Zhe Fermentations of Milk, Experiment 
Station Bulletin No. 9 of the Office of Experiment Stations of 
the U. S. Department of Agriculture. 

As this may come into the hands of persons who have not 
read the above articles, and are not familiar with the subject, 
the following explanations are reprinted from publications of 
the Station: 
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Bacteria or microbes, as they are often called, abound in air, water, and soil, 
in animal and vegetable substances, and in living plants and animals. They 
are extremely minute and multiply with wonderful rapidity wherever the circum- 
stances are favorable. Cold hinders their development. When heated long 
enough at the temperature of boiling water they are killed, but their spores, 
which correspond to seeds, may endure even this temperature for some time, 
though higher heat kills them speedily. 

Bacteria grow with the greatest readiness in milk and cream. Hence they 
collect in milk and cream exposed to the air, and multiply rapidly. 

A large number of different species of bacteria are found in milk and cream. 
Different species have different effects. Many of them sour and curdle milk at 
some temperature. A few induce changes that render milk alkaline with or 
without the formation of a curd. Whena curd is formed, it differs in character 
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with different species of bacteria. The souring of milk is more complex than 
has been supposed; and while without much doubt souring always depends 
upon the action of bacteria, any one of a number of species, or several combined, 
may be the cause. 

The longer a specimen of milk has been exposed to the action of bacteria, 
other things being equal, the greater will be the number of bacteria present. 
Hence it follows that cream will usually contain a very large number. The 
presence of these organisms, so far from being injurious, is of a positive advan- 
tage to the butter-maker, since it is by their action that cream is ‘‘ ripened.” 

Vessels in which milk and cream are to be kept are a great source of contam- 
ination by bacteria. The latter gather upon the sides and in the joints, and 
develop in the minute portions of milk, grease, or other matters from which it is 
difficult to free the walls of the vessels completely by washing. 

Two important points in the handling of milk and cream are brought out by 
these considerations : 

first—The importance of keeping milk, so far as possible, free from bacteria 
by the exercise of the greatest cleanliness. 

Second—The importance of cooling milk immediately after it is drawn from 
the cow in order to prevent the souring as long as possible. 


BACTERIA IN CREAM. 


Besides the ordinary souring of milk, there are many other changes which 
are produced by bacteria, as the ripening of cream, the ripening of cheese, but- 
ter becoming rancid, and others less common. 

The chief object of the ripening of cream is to produce the butter aroma and 
flavor which, though very evanescent, control the price of the butter. This 
aroma and flavor the butter-maker owes to the bacteria; for by their growth the 
materials in the cream are decomposed and the compounds formed which pro- 
duce the flavors and odors of high quality butter. 

Different species of bacteria vary much as to the flavors which they produce, 
_ some inducing good, some extra fine, and others a very poor quality of butter. 
A majority of our common dairy species produce good, but not the highest 
quality of butter. Up to the present time the butter-maker has had no means 
of controlling the species in his cream, but has had to use those furnished him 
by the farmer. The bacteriologist can isolate and obtain in pure cultures the 
species of bacteria which produce the best flavored butter: He can then furnish 
them to the creameries to use as starters in cream ripening. : 


Among the food products exhibited at the World’s Fair in 
Chicago, was a can of so-called preserved milk from Uruguay, 
-which on testing was found to have been inadequately sterilized 
so that it was somewhat decomposed. Mr. W. M. Esten, of Mid- 
dletown, was at the Fair in-charge of an exhibit of the bacteria 
of milk, prepared by Prof. Conn and shown as part of the 
Experiment Station exhibit of the U.S. Department of Ag- 
riculture. The milk was placed in Mr. Esten’s hands for 
bacteriological examination. He isolated several species of 


16 STORRS AGRICULTURAL EXPERIMENT STATION. 


bacteria and took them to Middletown, where they were further 
investigated by Prof. Conn, who was then engaged in the study 
of a considerable number of species, found by him in specimens 
of milk obtained in and near Middletown. ‘The tests of the 
Uruguay species were begun in the autumn of 1893. In De- 
cember of that year it was found that one of the species, which 
had been designated for convenience during the process of the 
investigation as No. 41, produced such an effect in the ripening 
of cream that the butter from the cream was pronounced by 
experts as having the flavor of the best June butter. It is 
an interesting circumstance that this bacillus, which has proved 
of so great practical value, should have come from a specimen 
of milk from the other side of the world, and that the accident 
by which.the milk had been improperly prepared for preserva- 
tion should have resulted in so useful a discovery. 

The investigations by Prof. Conn have been carried on at 
Wesleyan University in the biological laboratory of which he 
has charge. A part of the cost of apparatus and compensation 
of assistants has been borne by the Station. In return Prof. 
Conn has furnished the Station with full accounts of the 
investigations and their results. These have been published 
in its Reports and Bulletins. In this arrangement, by which 
the Station and the agricultural public have received promptly 
and in full detail the whole of the results of this valuable 
inquiry at nominal expense and with no compensation to the 
author of the investigations, all the rights of discovery and 
authorship are reserved to him. 

The following is the ninth of a series of articles on bacteria 
in the dairy, in the Reports of the Station. 


W. O. ATWATER. | 


BACTERIA IN THE DAIRY. 1a; 


IX.—A YEAR’S EXPERIENCE WITH BACILLUS 
No. 41 IN GENERAL, DAIRVING. 


PY er.e Ws, CONN, 
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The last two Annual Reports of this Station have contained 
accounts of the use in the ripening of cream for butter making, 
of a bacterium which has been called ‘‘ Bacillus No. 4r1.’’ 
This organism was originally obtained from a specimen of 
milk from Uruguay, South America, which was exhibited at 
the World’s Fair in Chicago, and among a large number 
of. species that were used in laboratory experiments upon 
cream ripening, this proved the most satisfactory. During a 
period of a year the organism was studied in the laboratory, 
and practical tests of its action in the ripening of cream and 
making of butter were made in the neighboring creamery in 
Cromwell with the intelligent and skillful co-operation of the 
Superintendent, Mr. HE. D. Hammond. ‘These: experiments 
have been described in detail in the publications of the Station 
above mentioned. The general conclusion was that the organ- 
ism, Bacillus No. 41, was of practical value in cream ripening, 
for the purpose of producing flavor in butter. After the 
demonstration by strictly scientific methods that the organism 
does have the power of producing the desirable butter flavor, 
it appeared desirable to extend the experiments from the) 
limits of the laboratory and a single creamery, in order to learn | 
whether the butter-makers of the country, in general, could. 
obtain the same advantages from the organism that had been | 
obtained in the single creamery where the practical experi- | 
ments had been performed. There appeared to be only one! 
way of doing this. The butter-makers in the country would 
not, of course, lend their creameries for experimental purposes, 
unless they were convinced that it was to be of direct advan- 
tage to them, and the only way in which the experimenting 
could be extended was by announcing the results that had 
been obtained in the Cromwell creamery and assuming that 
similar results could be obtained elsewhere. 
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It was with considerable hesitation that I consented to allow 
the experiments in this way to go out of my own hands. Of 
course as soon as the organism is taken from under the direct 
observation of the bacteriologist and is put into the hands of 
the ordinary butter-maker who has no knowledge of bacteria, 
the experiments become more loose in their application and 
more unsatisfactory in their results, and, what is still worse, 
they are no longer within the control which should be placed 
upon all such trials. When the experiments were extended 
from one creamery to one hundred, and these hundred cream- 
eries were scattered all over the country, it was, of course, no 
longer possible for me to obtain direct results from them, and 
the data upon which further information was to be based 
could be obtained only from the evidence of others. ‘There 
is both an advantage and a disadvantage in this method 
of practical experimenting. The disadvantage is its inexact- 
ness, for the accuracy of results obtained and described 
by persons not entirely familiar with the subject cannot 
always be relied upon. ‘The advantage rests in the fact that 
the results are less liable to be influenced by individual 
prejudices. ‘The verdict as to the result of the use of the bac- 
teria culture, instead of coming from one or two individuals 
who might be influenced by personal bias, would be given by 
hundreds who had no special reasons for being interested in the 
results. Moreover, it was certain that the butter made by the 
culture would, with this broader experimentation, fall into the 
hands of a large number of butter experts, and the general 
judgment thus pronounced would in the end be more satisfac- 
tory. Furthermore, it was plain that if the organism Bacillus 
No. 41, or any other similar organism, was to be of use to the 
butter-makers of the country it was necessary that its method 
of use should be such as would be practicable to the ordinary 
butter-maker. If it should prove simply that the organism 
when used in scientific experiment could produce a proper but- 
ter flavor but that it could not be used properly by the common 
butter-maker, its practical value, of course, would be nothing. 
Experiments in this locality had demonstrated that the organ- 
ism did produce an improvement in the butter when used under 
proper conditions. It remained to be demonstrated that it 
could be introduced to the butter-makers of the country at 
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large in such a way that they, too, could obtain an advantage 
from it. For these reasons, in spite of my hesitation, it was 
finally decided to introduce the culture to butter-makers as 
widely as possible for the purpose of further testing its powers. 


THE USE OF PURE CULTURES OF BACTERIA IN DAIRYING. 


It may be well here to state in a word to what extent the use 
of pure cultures of bacteria is new to dairying and to science. 
Pure cultures for cream ripening have been employed before to 
some extent. ‘The method was first adopted in Denmark by 
Prof. Storch, and was followed later in Germany and to a less 
extent in other countries. Several different pure cultures 
(2. e., cultures of different species of bacteria) have been dis- 
tributed and used for this purpose. In Denmark their use has 
become very common. A _ year ago their use was hardly 

known in the United States, although, at least, one pure cul- 
ture was on the market. ‘Thus the use of pure cultures is not 
new, although the species which has come to be known as 
Bacillus No. 41 is new to dairying, and more than this, its use 
involves a new principle. All such cultures hitherto used 
have been lactic organisms, which change milk-sugar to lactic 
acid and their use rapidly sours the cream. ‘They cannot, 
therefore, be used to much advantage in cream already filled 
with bacteria, and to get the best results it is necessary to 
pasteurize the cream. Bacillus No. 41 is not properly a lactic 
organism. While it does produce a very little acid it never 
curdles milk or cream, but on the contrary it checks rather 
than hastens souring. It produces flavor without much acid. 
It can, therefore, be used in ordinary cream without pas- 
teurizing. The use of lactic organisms is, then, not new, 
but the use of a bacterium in ordinary cream to produce 
flavor alone, depending upon the species already present to give 
sufficient acid, is new. ‘To this extent, therefore, the use 
of Bacillus No. 41 involves a new principle. This difference 
is one of no little importance, since it makes great difference 
in the adaptability of the organism to our present methods of 
dairying. ‘That the future may see a wide extension of the 
practice of pasteurizing cream before ripening is very probable, 
and in my opinion desirable. But that time has not yet come, 
and in order that a pure culture may be introduced into the 
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creamery of to-day it must be of value in unpasteurized’ cream. 
No pure culture will acquire very wide use to-day that cannot 
be used to decided advantage in ordinary cream. For this 
reason, since Bacillus No. 41 is not a souring organism, it was 
thought that it might prove practical to-day where other pure 
cultures have not. ‘The extension of its use had, therefore, 
more significance than simply trying one new species in the 
same line as the other pure cultures before used. 


DIFFICULTIES IN USING PURE CULTURES. 


At the outset it was anticipated that there would be several 
difficulties to meet and that some of them might prove so great 
as perhaps to be insurmountable. The difficulties which I 
chiefly anticipated were four: 

(1) General carelessness in the creamery.—It is, of course, 
well known that dairying is often carried on in a very slovenly 
fashion, no sufficient caution being taken to insure cleanliness, 
either in the barns, on the milk wagons, in the creamery, or 
in the process of butter making itself. It is impossible to make 
good butter under such poor conditions, and I anticipated at 
the outset that in many cases the culture would fall into the 
hands of butter-makers who had no care for cleanliness and 
carried on their butter-making processes in a wholly unsatis- 
factory fashion. It was impossible for me to control this mat- 
ter, and for this reason it was anticipated that such individuals 
would be almost sure to fail in their use of the culture. 
Moreover, experience soon showed that some of these butter- 
makers got the idea that as soon as they had the culture 
cleanliness was no longer necessary. ‘They seemed to believe 
that if they only introduced the proper culture into their cream 
they could then disregard all of the previous demand for clean- 
liness and still obtain proper results. Of course a butter- 
maker of this sort would be sure to fail in his use of the 
culture. 


(2) Handling the culture.—The second difficulty anticipated 
was in the handling of the culture. Butter-makers know little 
of bacteria and nothing of the proper methods of handling 
them. ‘The butter-maker who understands that the ripening 
of his cream is a matter of the growth of organisms is rare, and 
none could be found a year ago who had any notion of the 
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proper method of artificially introducing bacteria into his 


cream. ‘The butter-maker must at the outset be educated. 
For this reason it was necessary to prepare specific direc- 
tions for the use of the culture. But it was found impos- 
sible to make the directions brief enough to be easily followed 
and yet complete enough to fill all the conditions. Every one 
knows that the method of handling cream must vary with the 
conditions of the weather, and that summer and winter cream, 
or separator and gravity cream, must be treated differently. 
Since the directions sent to butter-makers had to be made as 
simple as possible they could not meet every condition of but- 
ter making. ‘The butter-makers, therefore, it was anticipated, 
might err in two directions, either by failing to follow the 
directions carefully enough to insure any results at all, or by 
following them so closely and blindly that, in certain conditions 
of weather, the cream ripening would be a failure. For 
instance, it was necessary to give a temperature at which the 
cream should be ripened with the culture, but this temperature 
necessarily varies with the weather just as the best tempera- 
ture for cream ripening must be varied without the culture. 
In other words, the method of using a pure culture in cream 
ripening was new-to the butter-maker, and before any proper 
results could be obtained by means of it, it was necessary that 
this method should be thoroughly learned by the user. ‘This 
could not be done in a week, perhaps not in a month, and to 
know it fully requires, indeed, a longer time. During this 
period when the butter-maker is learning to use the culture it 


“was anticipated that many would become discouraged, drop 


the use of the culture and become persuaded that it did them 
no good, but it was hoped that the number who would perse- 
vere until they learned the proper use of pute cultures would 
be large enough to warrant a satisfactory conclusion as to the 
merits of the culture for actual use. 

This problem of insuring a proper handling of the culture 
can only be solved as butter-makers learn the new methods. 
A partial solution has been devised during the year in a change 
of the form in which the organism is furnished. At first 
Bacillus No. 41 was furnished in a small quantity and the 
butter-maker was directed to build it up by inoculating it in a 
small lot of sterilized milk, and later by putting this milk into 
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a larger amount of pasteurized cream. But practical difficul- 
ties rendered this method unsatisfactory, and it was found 
necessary to devise a method of furnishing the culture to the 
butter-maker in large quantities direct from the laboratory, 
thus saving him one step in the process. After some experi- 
ments a device was adopted by which the culture was furnished 
in the form of a moist pellet, something after the fashion of a 
compressed yeast cake. ‘The manipulation of producing these 
cultures in large quantities is, however, proving extremely 
difficult. Bacteria are so abundant in the air and in all liquids 
that it has been found a matter of excessive difficulty to culti- 
vate Bacillus No. 41 in such way as to keep it pure and uncon- 
taminated by the hosts of mischievous germs that come from 
various sources. It has been found necessary to use definite 
temperatures and special media for growth of the Bacillus, and 
even after it has grown it is very difficult to determine whether 
it is pure or whether it has become contaminated. This latter 
circumstance has proved very troublesome, and it has taken 
six months to learn positively how. to recognize contaminated 
cultures quickly. For this reason it has been impossible to 
furnish the culture to the extent that it would have been 
desirable. Moreover, even at present the methods adopted are 
not wholly satisfactory. The difficulty of contamination is so 
very great that it requires the most careful and constant study 
with the microscope to determine whether the cultures sent to 
the butter-makers are pure cultures of Bacillus No. 41 or are 
mixed with others. Furthermore, in the form in which the 
cultures are sent it was found that, during the hot weather, 
moulds would very commonly develop on the pellet, and the 
presence of the moulds has proved injurious to the action of 
the culture. The methods of producing these cultures in large 
quantities are being constantly improved, and at the present 
time nearly all of the difficulties have been mastered. It is 
felt that no further trouble is to be anticipated from the con- 
tamination of the cultures by the growth of moulds or other 
organisms therein. The methods, however, are not yet per- 
fected and will not at the present time be described. 

The use of this new form has proved a great aid in correct- 
ing errors in handling the culture. The greatest source of 
trouble has been in building up the culture from a small 
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amount to an amount sufficient to inoculate a vat of cream. 


With the organism furnished in quantity in a pellet one step 
in this process is performed in the laboratory, and the use of 
the culture thus becomes possible in many places where it 
would not have been before. But even yet sthe errors in 
handling the culture are met constantly and must be expected 
until a more general knowledge of bacteriological methods is 
found among butter-makers. 


(3) Lack of interest on the part of butter-makers.—A third 
difficulty which was anticipated was a lack of interest on the 
part of the butter-maker. A large part of the butter-makers 
of the country are merely paid laborers and take comparatively 
little interest in the quality of their product. It makes no 
difference in their wages whether their butter is good or poor 
and they are not anxious to introduce into their butter-making 
any processes that give them extra labor. 

This lack of interest has been very largely dissipated by the 
dairy journals of the country. The butter-making communi- 


ties took hold of the matter of using this organism more readily 


than was anticipated, and during the last eight months the 


dairy press has attracted to the culture all of the public inter- 


est that was needed. Indeed, I have been inclined to think 
that the public attention that has been given to Bacillus No. 
41 has been too great for its proper testing, but this is a 
matter that it was impossible to control. When dairymen 


thought that they had a means of controlling the flavor of their 
butter, they did not hesitate to say so, and the dairy journals 


have given a notoriety to the use of this organism which was 
not at all anticipated a year ago and was not, indeed, wished 


-by myself. ‘The rapidly growing interest in the use of the 


culture has resulted in an extension of the experimenting more 


rapidly than would have been desired for the experimental 


purposes. If it had been possible to confine the experiments 
to 25 or 30 creameries during the last year the results would 
have been far more satisfactory. This, however, was a practi- 
cal impossibility, and when once the culture began to be known 
it was called for in many localities and has been used in very 


many places. 


While the public press has in a large measure dissipated the 
lack of interest which was anticipated it has not done so 
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entirely. It is still found that the butter-makers themselves 
frequently take no interest in the subject and cannot be 
readily prevailed upon to use the culture. In some instances 
the butter-makers have actually thrown away the culture when 
it was furnished them by creamery superintendents rather 
than go to the trouble of using it, and in many cases they have 
only used the culture at the direction of the creamery superin- 
tendents, and then under more or less protest. 


(4) The bacteria already present tn the cream.—A_ fourth 
difficulty which was anticipated is one that may be simply 
mentioned as unknown conditions. ‘The method of using this 
organism, as described in a previous paper,* is by making a 
large culture of it and then adding it directly to the cream in 
the cream-vat without any previous treatment of the cream. 
This method is in a measure new to science and to dairying. 
Other pure cultures have been used for the purpose of cream 
ripening in Europe and this country, but all of them have been 
acid organisms. In their use it is always recommended that 
the cream should be first pasteurized to destroy the bacteria 
already present. Without such pasteurization the lactic cul- 
tures hasten: the souring and are unreliable, particularly in 
old cream. Bacillus No. 41 is an organism which checks 
rather than hastens the souring of the cream, and hence 
can be used to advantage in unpasteurized cream. In my 
own experiments we had found that the results of the use 
of the organism in unpasteurized cream were superior to 
those in pasteurized cream. The cream which is thus inocu- 
lated in any given creamery has been gathered from a large 
number. of farms and is already filled with a considerable 
number of bacteria. These bacteria may be very numerous 
or they may be comparatively few, but there will always be 
a variety. Among them will be commonly some which will 
have an injurious effect upon the butter by producing unpleas- 
ant flavors during the ripening process. ‘The value of Bacil- 
lus No. 41, under these circumstances, will depend, first, upon 
its being inoculated into the cream in great quantities so as to 
vastly outnumber all “‘ wild’? germs; and, second, upon its 
superior vigor, which enables it to grow at the expense of the 





* Experiments tn Ripening Cream with Bacillus No. 41. Report of this Station, 1894, 
pp. 57-68. 
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other organisms. In the experiments that were performed 
under my own observation, it was found that Bacillus No. 41, 


when inoculated according to the plan adopted, was able to 


overcome the injurious effect of all of the ‘‘ wild’’ organisms 
that chanced to be in the cream. Further, since these experi- 
ments extended through all seasons and were uniformly suc- 
cessful it was proved that Bacillus No. 41 could overcome the 
different species of bacteria of different seasons. But from 
these experiments it was, of course, impossible to draw any 
universal inference, and it was recognized at the outset that 
there might be conditions under which the culture, as com- 
monly introduced, would not be able to counteract the effects 
of the organisms already present. To prove a universal law 
requires a long series of experiments, and it was therefore 
anticipated at the outset that creameries might be found in 
which the introduction of the culture in the ordinary way would 
not produce the desirable effects, because of the presence in 
the cream before inoculation of too great a number of vigorous, 
malign species of bacteria. ‘This difficulty, of course, was only 
a possible one, and nothing but a large number of tests could 
determine whether it was an actual obstacle. The experiments 
that preceded the general introduction of the organism to 
dairymen had demonstrated that if Bacillus No. 41 does get a 
chance to grow in the cream in abundance it will produce the 
proper flavor. ‘They had demonstrated, moreover, that in all 
experiments up to that time the organism would grow rapidly 
in the cream if it was inoculated in proper quantities and 
would always produce its flavor. It remained, however, to be 
settled whether this would be found to be universally the case 
in practice, or whether there might not be instances where the 
method would not succeed. ‘Ihe testimony which the year’s 
experience has given upon this question will be noticed later. 


THE YEAR'S VERDICT. 


The introduction of Bacillus No. 41 to dairymen began 
a year ago and there is thus about twelve months’ experience 
to report upon. ‘The results of these twelve months are of 
necessity given largely from the reports of those using the 
culture and selling the butter rather than from personal observa- 
tion. It has been impossible for me either to oversee the 
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method of introduction or to examine the butter made in the 
creameries scattered all over the country from Maine to Cali- 
fornia. ‘he only data from which I can draw my conclusions 
are the experience of the butter-makers and the commission 
merchants who handle the butter. The results of this expert- 
ence I have in the form of many private letters, as well as a 
large number of communications that have been published in 
creamery and dairy journals, and also from the personal state- 
ments of commission merchants and butter-makers whom I 
have had the fortune to meet personally. 

Judging from the large amount of testimony thus obtained, 
the results of the year’s experiments have been satisfactory ; 
indeed, far more so than I had any reason to expect. The diffi- 
culties which were seen, and have been outlined above, natu- 
rally prepared me to find that many butter-makers would use 
the culture ‘without success, but, at the same time, to hope 
that among them would be a number that would have such 
positive success as to indicate that the method_is a practical 
one when properly adopted. This expectation has undoubt- 
edly been verified. In stating the results it is possible to give 
only a general summary, since the details are far too numerous 
and of a too miscellaneous character to be reported in full 
here. 

The great majority of the testimony that has reached me as 
the result of the year’s experiments has been of a highly satis- 
factory character. In some cases, indeed, an improvement is 
seen from the first, in others the first inoculation has produced 
no effect, but a second one has followed and has been success- 
ful. Nearly all who have persevered in their use of the 
organism have obtained satisfactory results. 

In a large number of creameries the method of testing which 
has been carried on has been extremely rigid and as follows: 
A lot of cream has been divided into two parts, one part inocu- 
lated with the culture and the other left uninoculated. Both 
have been ripened under similar conditions, churned in the 
same way, and the resulting butter sent to commission mer- 
chants for sale. This method of experimenting gives an 
extremely severe test. It is open to objections, but it does 
serve to determine the commercial value of the ‘“‘ culture’’ 
butter. The verdict of a commission merchant upon, the value 
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of the butter will, as is recognized by every one in the butter 


business, be more or less variable, and might not be the same 
upon two similar lots of butter at two different times. While 
individual results of this sort must, therefore, be open to some 
criticism, it is evident that the general verdict which will be 
reached by a series of such tests will be reasonably just, pro- 
vided the method of use of the culture at the creamery is satis- ‘ 
factory. It must, however, be stated that the method that has 
been adopted in a great many cases is wholly inadequate and 
fails to make the test a sure one. In many cases most of the 
butter in the creamery has been made as usual, but a small lot, 
consisting of a tub or two, has been made with the culture. It 
is plain that such a test as this cannot be regarded as at all 
conclusive, since a small lot of this sort does not give the 
organism a fair showing. 

The results of experiments of this sort have been in many 
cases to give a decided superiority to the “‘ culture’’ butter. In 
some no difference has been seen by the commission merchant, 
and occasionally a lack of body in the ‘‘ culture’’ butter (due 
to. certain difficulties in churning ).has caused the ‘‘ culture’’ 
butter to grade a little the lower. In other cases butter has 
been rated at half a cent, a cent, two cents, and sometimes 
three cents a pound more than the butter made from the same 
cream without the culture. It is hardly probable that all of 
this extra price is due to the culture, but there can be no 
question that the culture has decidedly helped. 

To cite the letters of commendation which have been written 
and published in regard to the use of the culture in this way 
is impossible. It is a fair summary of them, however, to state 
that in the great majority of cases creameries have been able 
to-command a price varying from a half a-cent to two cents a 
pound more for the ‘‘ culture’’ butter than for the butter made 
at the same time without the culture; and while this is cer- 
tainly not a universal verdict, it has been obtained in so many 
cases as to show the possibility that lies in this line of butter 
making. 

- One of the most severe tests was a recent one in which two 
lots of butter from the same cream, one with Bacillus No. 41 
and one without, were submitted to 18 farmers to examine. A 
farmet’s taste is commonly not especially discriminating for 
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fine grades of butter, and a difference appreciable to the ordi- 
nary farmer must be considerable. But, although these men 
knew nothing of the experiments, 17 out of the 18 declared 
the ‘‘culture’’ butter decidedly superior. An improvement 
which is seen by 17 out of 18 farmers certainly cannot be 
imaginary. 

In a recent dairymen’s convention in Iowa, among the 130 
entries whose scoring was reported as over go, 28 were those of 
‘‘culture’’ butter. The ‘‘culture’’ butter obtained an aver- 
age score of 94.5 points for separator butter, which was 1.4 
points higher than the average of ordinary creamery separator 
butter. Gathered cream ‘‘culture’’ butter averaged 92.2, 
which was 1.2 higher than the average of gathered cream 
butter without the culture. In addition, ‘‘culture’’ butter 
took first prize for both separator and gathered cream butter, 
obtaining scores of 99 and 95 points respectively. It need not 
be pointed out that these are very high scores, and in view of 
them it cannot be questioned that Bacillus No. 41 has a decided 
value in practical butter making. 

The effect of the culture upon the butter in the creameries, 
where it has been successful, appears to be in at least two 
directions. The first is an improved flavor, as has already 
been mentioned in early publications of this Station. The 
butter that has been obtained with the culture develops a pleas- 
ant ‘quick grass’’ flavor, which is appreciated at once by all 
lovers of first-class butter. The second effect is one that was 
not anticipated a year ago, and that is an increased keeping 
quality of the butter. It appeared to some from early experi- 
ments that the peculiar flavor imparted by this organism is 
evanescent—disappearing rapidly—but the tests of the year 
have certainly disproved this. There are no better judges of 
the keeping property than the commission merchants to whom 
falls the duty of keeping and selling the butter. It has been 
the verdict of commission merchants that the ‘‘culture’’ butter 
holds its own better than ordinary creamery butter. ‘The 
peculiar, delicate flavor which appears at first does not disap- 
pear at once, and commission merchants in New York and 
Boston have stated that ‘‘culture’’ butter two weeks old still 
retains its fresh, quick flavor, and can be sold at the top of the 
market, whereas ordinary butter will in that time have lost a 
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little of its delicate flavor and must be sold a little under the 


top price. With some commission merchants in the last three 
or four months this has frequently made a difference of two or 
three cents a pound in the price obtained for butter. It has 
also been claimed by some, and among them no less authority 
than the official inspector of butter of the New York Chamber 
of Commerce, that ‘‘culture’’ butter, after being two months 
in cold storage, has been actually of a better flavor than when 
first put in. Only one other bit of evidence upon this subject 
has yet been brought to my attention. Quite recently some 
butter, which had been in cold storage for several months, was 
taken out for sale. Four men to whom it was submitted 
declared the ‘‘culture’’ butter better than the other butter 
which had been made from the same cream and placed beside 
it in cold storage; and one of them who had been somewhat 
skeptical as to the value of Bacillus No. 41, immediately 
determined to use it in his creameries as a result of this cold 
storage test. The data upon the matter is yet very meagre, 
however, and it is wise to reserve our verdict upon this 
Inatter of the long keeping quality of ‘‘culture’’ butter. 
That, for two or three weeks, the delicate flavor is retained by 
““culture’’ butter better than by ordinary creamery butter 
appears to have been demonstrated. 

The question has frequently come up as to whether the use 
of the organism will enable a creamery to get rid of bad flavors 
as well as obtain a good one. Such bad flavors in butter fre- 
quently occur as the result of causes, sometimes known and 
sometimes unknown. For example, rag weed, garlic, and 
other plants are known to flavor the butter. I have been fre- 
quently asked if Bacillus No. 41 will remove such flavors. 
This question cannot as yet be answered positively, but the 


experience of the last year, so far as it has come under my 


personal observation, has been at least promising. In several 
cases butter-makers have written to me complaining of bad 
flavors and tastes in their cream and in the resulting butter, 
and asking if I could suggest the cause anda remedy. In all 
these cases I have furnished them with a culture of Bacillus 
No. 41, giving them directions for its use, and in every such 
instance, so far as I know, the result has been successful. The 
butter-makers have reported, in the course of a couple of 
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weeks, that with the use of the culture the bad flavor has dis- 
appeared, and there has appeared a new and pleasant flavor 
which was not in their creamery before. The most recent case 
of this sort that has come to my attention was in a creamery in 
Connecticut during October last. The butter-maker reported 
that within a week from the first use of the culture the bad 
taste had disappeared from his butter, and there had appeared 
in its place a pleasant flavor unlike anything that they had 
experienced before, and the butter was superior to anything 
they had been able to make at any time in the summer, 
While experiments in this line that have come under my per- 
sonal attention have as yet not been very numerous, the few 
that have been made have been successful and give promise 
that in many cases at least bad flavors may be removed by the 
use of the culture. In many other instances, which have been 
indirectly reported to me, similar results have been obtained. 


INSTANCES OF FAILURES. 


Not all of the experiments have been thus successful. As 
was inevitable, the culture has been used in some places with- 
out reaping the desired advantage. Some of these instances 
have been brought to my attention, while doubtless others 
have not. For several months the plan was adopted of send- 
ing samples of Bacillus No. 41 very widely to all interested, 
without any adequate attempt to follow up the results. This 
proved unwise, since many of those to whom the sample was. 
sent would try it more or less carelessly, and then, failing to 
obtain good results in the first instance, would drop it entirely 
and simply report failure or make no report. ‘The butter- 
makers who have thus failed to find an advantage are disin- 
clined to inform me, and I consequently have not the amount 
of information upon this matter that I desire. In nearly all 
cases that have come to my knowledge, these failures have 
been on the part of butter-makers who have obtained one 
sample only, and failing to get any results, have at once aban- 
doned its use. Such a failure, of course, means absolutely 
nothing, for no butter-maker can expect to learn a new method 
of butter making in three days. In other cases it appears that 
failures have resulted even after several cultures have been 
faithfully tried. These failures cannot yet be fully explained. 
No such failures have occurred in creameries where I have 
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been able personally to superintend the introduction of the 


culture, and I anticipate it will be found that where they do 
occur they are due to some imperfection in the method of 
handling the culture in the cream TipSmines or in its adaptation 
to special creameries. 

Many facts in regard to the practical methods of using the 
culture are being constantly learned. ‘The best temperature 
for ripening at different seasons, the best temperature for 
churning, the proper proportion of the culture to add to the 
cream, the best time to add it, etc.; all these are matters of 
practical importance and must be learned by practical experi- 
ence before perfect success can be expected. Thus far in the 
year’s experience it has appeared that, as the butter-makers do 
learn these facts and get more familiar with the method, the 
failures in many cases give place to success, and the lack of 
thorough adaptation of the method to the creamery is the cause 
of most of the lack of success. Undoubtedly, also, some of the 
‘“sample trials’’ have been due to moulds or 
other contaminations which occurred in the culture and ruined 
the value of the sample, and thus spoiled the experiment. 
Such troubles will not occur hereafter, because of improved 
methods of preparation of the cultures. 7 

There is also a possibility that an occasional failure may be 
due to the fact that the creamery in question is infested with 
some vigorous organism which, under the conditions of experi- 
ment, does not allow the proper growth of Bacillus No. 41. 
If such is the case, the remedy is probably not difficult to find. 
One plan for meeting it may be in changing the methods of 
using the culture in such a way as to introduce into the cream 
a considerably larger amount of the Bacillus No. 41, and thus 
give it a better chance to grow at the expense of the mis- 
chievous organisms already present. A second plan which has 
worked well in some cases, is to make the first inoculation 
for the purpose of building up the culture in a specially 
selected lot of good cream. 

It is, of course, impossible to give an explanation of all of 
these failures without the possibility of examining into the 
condition of the failures. It can be simply stated that, where 
I have been able personally to superintend the work, failures 
either have not occurred or have disappeared after change of 
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methods have been tried. It is further a fact that in many of © 
the creameries where the first inoculation failed to produce the 
desired results, further experience with the culture and further 
inoculations soon produced the proper results, so that in many 
cases at least, the creameries that were at first unsuccessful 
with the culture, subsequently found their butter to improve. 

Whether all these cases of failure can be attributed to the 
improper handling of the culture cannot, of course, be stated 
at present. The indications, however, so far as they can be 
drawn to-day, would seem to indicate that this is, at all events, 
the largest factor in explaining the failures ; and if to this we 
add the occasional use of a mouldy or contaminated culture, 
the probability is that all cases of failure may be accounted for. 
At the same time it must be recognized that there may be 
creameries and conditions under which this culture will not 
produce its ordinary effect, and this can only be determined by 
a continuation of such experiments. The attempt is now 
being made to keep closer watch of the experiments in order 
to learn, so far as possible, the cause and remedies for the 
failures. New methods of use are being devised by the dairy- 
men, and in a few months it will be possible to determine with 
more certainty how generally it will be possible to avoid failure 
and insure success by improved methods of handling. 


¢¢ 


IMPROVEMENT IN METHODS OF HANDLING ‘‘ CUL-TURE”’’ 


BUTTER. 


The year’s experimenting has given a great variety of tests 
and has taught many facts concerning the practical use of Bacil- 
lus No. 41. The method that has been finally adopted for the 
introduction of the organism into cream is simple. The butter- 
maker is directed to pasteurize (by heating at 155° F.) 6 quarts 
of cream, and after cooling to dissolve in this cream the pellet 
which is sent him containing Bacillus No. 41. ‘This cream is 
then set in a warm place (70° F.) and the bacillus is allowed to 
grow for two days and is then inoculated into 25 gallons of 
ordinary cream. ‘his is allowed to ripen as usual and is then 
used as a starter in the large cream-vats, in the proportion of 
1 gallon of starter to 25 gallons of cream, and the whole is 
ripened at a temperature of about 68° for one day. ‘The 
experience of butter-makers in the past year has taught many 
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secondary facts regarding the best methods of handling the 


organism in ripening cream. ‘The most of these details concern 
practical dairying rather than bacteriology, but some of them 
may be properly mentioned here. It has appeared that cream 
ripened with this organism needs to be churned at a little lower 
temperature than ordinary cream to produce the best results as 
to body, grain, and flavor. A churning temperature as low as 
52° to 54 is sometimes needed in order to produce the best 
butter and the highest flavor. Again, it has been found (first 
in laboratory experiments) that it is possible to keep cream 
sweet for a longer period by the use of the culture than with- 
out it. In my laboratory cream has been kept for nearly two 
weeks without becoming very sour, while cream that was not 
thus inoculated soured much more quickly. As one result 
of this fact, it has been found by butter-makers that cream 
does not sour so readily after it is inoculated with Bacillus No. 
41, and that to a certain extent the souring already begun may 
be checked. ‘The buttermilk that is made from cream ripened 
with the organism is, therefore, sweeter and keeps for a longer 
time than ordinary buttermilk. A very important practical 
matter has developed in the use of different lots of cream, 
namely, that cream from different patrons of the same cream- 
ery ‘differs very much in character, and that when the first 
small lot of 6 quarts is taken as a starter it makes some differ- 
ence whether this cream is taken from one source or from 


another. In some cases it has been found that the general 


iiimowmcrenin, 2, ¢., the’ mixed cream in the creamery, 1s not 


properly fit to use for this purpose, and to obtain the best cul- 


ture, and consequently the best results with Bacillus No. 41, it 
is necessary to use cream from some special patron for the first 
starter. This is easy to understand, inasmtich as the mixed 
cream in the creamery will be frequently impregnated with 
mischievous organisms which resist a temperature of 155°, and 
which come from some special patron of the creamery. The 
mixed cream will not, therefore, serve as well for a starter as 
cream from some special patron that is delivered from a source 
that is free from such mischievous organisms. It has been 
learned that, in using Bacillus No. 41 in pasteurized cream, it 
is necessary to use a higher ripening temperature than when 


ordinary cream is used, in order to produce the proper flavor 
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and acidity. In some cases, with pasteurized cream, a ripen- 
ing temperature as high as 80° has been used with success. 
The fact that Bacillus No. 41 produces very little acid, renders 
this higher temperature desirable, both for causing a rapid 
growth of Bacillus No. 41, and also for developing a proper 
amount of acid from the other organisms that are left in the 
cream after the pasteurizing. With this higher temperature 
excellent results have been obtained in pasteurized cream, 
although the special advantage of Bacillus No. 41 is the possi- 
bility of obtaining first-class results in cream without pas- 
teurizing. | 


As a practical method of use in cream-gathering creameries, 


it has been found very advantageous to place two or three 
quarts of the Bacillus No. 41 starter in the cream collector’s 
cans before he starts on his rounds, in order that the organism 
may get a longer chance to grow in the cream. With this 
procedure the culture begins to do its work as soon as the 
cream is poured into the cans. In cases where the cream does 
not reach the creamery until somewhat late in the day, 12 or 
rt o’clock, and must be churned early the next day, this intro- 
duction of the starter into the cans is extremely desirable, for 
otherwise not a sufficient time can be given to the cream for 
proper ripening. 

A practical difficulty which some butter-makers have experi- 
enced is in overheating the original 6 quarts of cream. Such 
an overheating will give a scalded taste to the first churning, 
and occasionally the taste lasts for one or two churnings. 


EFFECT IN SEPARATOR AND GATHERED CREAM SYSTEMS, 


The result of the year’s experiments indicates that the 
advantage of using Bacillus No. 41 is Somewhat greater in 
creameries running on the gathered-cream system than in 
those creameries where the milk is brought to the creamery 
for separation by machinery. The reason for this appears to 
be as follows: 

Where the milk is brought to the creamery and there sep- 
arated it is ordinarily fresher, and the cream separated may 
then be held in the creamery under proper conditions. The 
whole of the ripening may thus be controlled in the creamery 
under proper conditions of cleanliness. Where, however, the 


fx 
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cream is separated from the milk at the individual farms, it is 


always kept at the farm for a longer period, and part of the 
ripening inevitably occurs before it reaches the creamery. 
The cream that is thus‘ obtained is occasionally sour, and 
always varies widely in quality, and especially in the kinds 
and number of micro-organisms present. When such a mis- 
cellaneous lot of gathered cream is brought to the creamery, 
the butter-maker cannot depend upon the further ripening to 
give him such a uniformly good product as he can where the 
creain is separated fresh in his creamery. This is, in large 
measure, at least, the reason that separator butter asa rule is 
of a higher quality than gathered-cream butter. Now the use 
of Bacillus No. 41 has been found during the last year largely 
to obviate this irregularity in the gathered-cream system. 
The use of a large amount of Bacillus No. 41 in the gathered 
creain tends to obliterate the irregularities and imperfections 
which are common in the mixed lot of gathered cream, and the 
ripening is made more uniform and of a better character. 
Fiven the gathered cream is uniform in ripening, since it is all 
ripened by the same organism in excess. ‘I‘he result is, that 
the butter from the gathered cream more closely approaches 
butter made from separated cream, and, in some cases, butter — 
experts have stated that they are unable to see any superiority 
of separated cream over gathered cream. ‘This readily explains 
why the use of Bacillus No. 41 has been more noticeable in 


_ gathered-cream systems. It is, of course, plain that if this cul- 


ture, or any other culture used in a similar way, can enable 
the butter-maker to obtain a product from gathered cream 
equal to that obtained from separated cream, it will be a very 
great boon to the butter-makers. At the present time, in 
many districts, a considerable portion of the cost of butter 
making, perhaps one-fifth, is in the carrying of the milk from 
the farm to the creamery, and if the method of using pure 
cultures could result in an equally good quality in both the 
gathered-cream and the separated-cream methods, it would 
enable the butter-maker to save a considerable portion of this 
large expense. ‘Then the individual separator could be placed 
upon the farm, and the farmer could have his own skim milk 
without the necessity of carrying it several miles to be sep- 
arated by a central machine at the creamery. At present, 
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certainly the evidence seems to make it at least probable that 
the gathered-cream butter may be brought so nearly to an 
equality with butter made from creameries that have a central 
separator, as to give strong hope that the culture may enable 
the creameries to avoid this considerable item of expense. 
It should be further stated, however, that in the last two 
months the Bacillus has been obtaining better results 1n sep- 
arator butter. ‘The score above mentioned (99 points, with 
average of.95.5,) was made in separator butter. Gathered 
cream ‘‘culture’’ butter at the same time scored an average 
of 92.2, with a maximum of 95. 

A problem somewhat akin to the above, is whether the 
organism will be of use only in creameries which fail to get 
first-class cream, or whether it can also improve the highest 
grades of butter in the best creameries. It is easy to see that 
a pure culture of a flavor-producing germ may be of value to 
the ninety-nine creameries that have difficulty in getting first- 
class flavor, but of no special value to the one creamery that 
makes the high-quality butter at the start. Ido not think 
that the data in my possession make possible an answer to this 
question as yet. Most of the creameries that have used the 
culture have been among the ordinary ones. It isa fact that 
several of the high-grade creameries have used the culture and 
have been satisfied of an improvement even in their butter. 
But the number of such instances is yet too small to make it 
possible to draw any definite conclusions. Undoubtedly the 
most striking effect will always be among the ordinary cream- 
eries, but whether the highest grade of butter can be improved 
by the flavor impafted by Bacillus No. 41 can be better deter- 
mined after a longer series of experiments. 


MISTAKEN IDEAS. 


The use of the culture has, during the last year, been sub- 
ject to many mistaken notions. All that was originally 
expected was, that the organism would produce a flavor when 
allowed to ripen the cream in the proper fashion. It has no 
effect upon the general properties of the butter; the grain of 
the butter, the body of the butter, the yield of the butter, are 
not in any way directly affected by Bacillus No. 41, so far as 
present information goes. ‘There is nothing more certain than 
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that this culture does not in itself affect the body or the grain 
of the butter. These matters are dependent upon methods 
and temperature of ripening and methods of churning. It has 
happened in some cases that the attempt to use the culture has 
resulted in a different texture to the butter, but this is simply 
a matter of churning and proper ripening. In creameries 
which have had the longest experience these methods have 
been so well adapted to the local conditions that the butter 
made does not differ in its texture and grain from that of 
ordinary butter. A butter-maker cannot learn a new method 
at once, and the use of this culture must be learned; the ripen- 
ing of butter with the culture must be just as much a matter 
of individual skill on the part of the butter-maker as by the 
old method. If the butter-maker uses his knowledge of what 
ripening should be, and uses the culture to assist him in the 
process, he will find, as the experience of the year has shown, 
feeeiic can iiake™ culture’ butter of the same texture as 
that which he ordinarily makes, and of a flavor which, in 
many cases, at all events, is decidedly superior to that made 
without the culture. 

A single experience of a recent date may perhaps be men- 
tioned as illustrative and instructive. In the use of Bacillus 
No. 41, butter-makers have been told to ripen their cream at a 
temperature of about 68°. During the intensely hot weather 
which occurred about the middle of September last, which was 
the most severe weather of the summer for butter making, not 
a few of those who were using this organism failed to adapt 
the conditions of ripening to the temperature. Cream obtained 
during this heated season was much more abundantly supplied 
with ordinary bacteria than usual. The common ‘‘wild’’ 
species which get into the cream multiply very rapidly during 
hot weather, and, as a result, the cream or milk received at 
the creamery was already well on toward souring. In spite of 
this fact the butter-makers added the culture as usual and 
ripened the cream at the same temperature. As was to be 
expected, the cream, in the course of 24 hours, became very 
much over-ripened and was decidedly too sour, and the butter 
made from it was of a decidedly inferior character. This 
occurred in several places, and during that period of intensely 
hot weather, therefore, the culture did not appear to produce 
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satisfactory results. ‘The remedy for such a difficulty is along 
the same line that the butter-maker would follow to remedy 
the trouble without the culture. The ripening should be at a 
lower temperature, but in order to produce the proper results 
with Bacillus No. 41, if the ripening is to occur at a lower 
temperature, it would be necessary to add to the cream a larger 
amount of the culture than usual. ‘This instance is mentioned 
simply as an illustration of the sort of difficulties that are sure 
to arise in the adaptation of any entirely new method of butter 
making by the butter-makers in practical dairying. There 
are, of course, other difficulties that will arise in the future in 
every creamery, but in all cases the butter-maker must use his 
judgment as well when he has the culture to rely upon as when 
he does not. It must not be expected that the use of Bacillus 
No. 41 will either sweep the creamery floor, clean out the 
creainery vats, or make it unnecessary for the butter-maker to 
use his own judgment and intelligence in ripening his cream. 
Bacillus No. 41, when used in the creamery, will add a flavor 
to the butter, but it is just as necessary for the butter-maker, 
if he wishes to make a good product, to use every precaution 
to regulate temperatures, to insure cleanliness, and to control 
other conditions, as if he were ripening the cream without the 
culture. The culture will assist him, but it will not perform 
all the operations for him, or enable him to be a mere machine. 


PRESENT USE OF BACILLUS NO. 41. 


Something over 200 creameries have, during the past year of 
experimenting, used this Bacillus No. 41 with success. ‘The 
success has, it 1s true, been varied; some reaping a considerable 
financial profit therefrom, while others have been less fortunate. 
These creameries are most of them still continuing the use of 
the culture—over 200 using it at the present time. ‘They are 
distributed all over the dairy section of our country, among no 
less than thirteen States. Some of them have used the organ- 
ism now for eight or nine months, others for six months, 
others for two or three months, while some have only used it 
for a few weeks, at the time of writing. It is the most con- 
clusive evidence of the value of Bacillus No. 41, that those 
creameries which have used the culture the longest are the 
most confident of its value. Creameries which have used the 
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culture for six or eight months, until they have become thor- 
oughly familiar with its action and with the proper method of 
its use, are the most certain that they are reaping a decided 
and a constant advantage from it. ‘Those that have used it in 
a single experiment, or only a very short time, are the ones 
that are the most doubtful as to its advantage to them. 
Among this series of 200 creameries we have various types. 
Naturally, the class of creameries that are ambitious to make 
the best product, are the ones that experimented first with the 
culture, and among the 200 creameries we have some of the 
very finest ones in the country. One of them has obtained 
butter which has sold in markets for eighty cents or more a 
pound—a fancy price, and, of course, not due by any means 
to the use of Bacillus No. 41, but rather to the general methods 
used in the creamery. Other creameries of high character 
have used the culture, others also that are of a very decidedly 
inferior grade have used it, and some have used it that nor- 
mally have made butter of a very poor quality. In a single 
creamery, for instance, during the month of June, the quality 
of the butter was decidedly poor. ‘The culture was introduced 
and the superintendent was requested to send a sample of 
his ordinary butter and one of the ‘‘culture’’ butter to an 
expert for rating. He consented to send a sample of the 
‘culture’? butter, but decided not to send a sample of his 
ordinary butter, because it was so decidedly inferior to that 
made with the culture at that particular time. 


SUMMARY. 


The experiments of the year in the practical use of Bacillus 
No. 41 have been convincing as to certain facts, but, of course, 
they have not as yet shown exactly what position this culture and 
method of butter making will take in the dairy interests in the 
future. Looking at all the facts from the scientific standpoint, [ 
think we may summarize the results as follows : 


First.—Experience of two years tn laboratory experiments has 
demonstrated that this organism can produce in butter a pleasant, 
desirable flavor, and that it will do so tf it 7s tnoculated into the 
cream for ripening under such conditions that it can grow there 
rapidly enough, and its action ts not prevented by disturbing 
CLAUSES. 3 
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Second.—It has been proved that the use of this organism for 
the production of flavor in butter is feasible in ordinary creamertes, 
and in the hands of ordinary butter-makers, provided they will 
use proper methods and proper discretion. ) 3 


Third.—It is certain that in most creameries, at all events, tf 
Bacillus No. gr can be introduced into the cream tn suffictent 
guantity, and allowed to grow there during the ripening, tt will 
tmprove the flavor of the butter and will, in many cases, remove 


unpleasant flavors and replace them by a destred “‘ quick grass’ . 


flavor. 

Fourth.—The flavor thus produced ts not evanescent, but ts 
retained tn the butter even for a longer period than the flavor 
which ts obtained without such ripening. Ln other words, a 
somewhat enhanced keeping property ts given to the butter by the 
use of the culture. | 

On the other hand, we must recognize that the practical tests 
thus far performed have not definitely proved that Bacillus No. 
gr will always and universally produce the destred effect, and 
that there may be some creameries which will fail to obtain the 
proper results from the organism. 


fifth.—It has not yet been proved that Bacillus No. gr ts the 
best organism that can be used for this purpose, or that some other 
culture composed of a mixture of two or more different spectes of 
bacteria may not be found which will be, on the whole, more 
advantageous than Bacillus No. 47. 


Lastly, we can safely say, L think, that the year’s experience 
has demonstrated that the method adopted of using pure cultures 
zm cream ripening ts correct in principle, and will be.successful tn 
practice. The success in so many places tn the first few months of 
ats practical adoption tn thts country, ts sufficient to indicate beyond 
guestion that the method of using the pure cultures, or some kind 
of bacterial starter, ts the coming method in dairying for the 
purpose of producing high flavor and uniform quality tn butter. 
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A STUDY OF RATIONS FED TO MILCH COWS. AI 


Peo UY eOreRATIONS FED TO MILCH COWS IN 
CONNECTICUT: 


Byes WOODS AND CS) PoE LeS: 





The study of rations fed to milch cows on dairy farms in 
this State, which was begun in the winter of 1892-93, has been 
repeated each winter since, and it is planned to continue the 
work through the coming winter (1895-96). 

Detailed descriptions of the work of the first two winters 
have been given in the Station publications.* The results of 
the third winter’s work (1894-95) are here reported. 

Each herd was selected after a personal inspection, or after 
sufficient correspondence to satisfy ourselves of its fitness for 
the proposed test, and a representative of the Station was 
present during the whole period of each test and personally 
attended to the details of the experiment, such as weighing the 
feeding stuffs, and taking samples for analyses, and weighing, 
sampling and determining the butter-fat in the milk. This 
work was faithfully performed by Mr. S. H. Buell, at that time 
the Station assistant in farm experiments. . 

In the first winter’s work (1892-93), which was regarded as 
preliminary to an investigation that might extend over a series 
of years, it was thought better to examine a relatively large 
number of herds, each during a short period, than to make the 
periods longer and the number of herds less. Sixteen herds 
were visited and a five-days’ test was made of each. 

In the second winter’s work (1893-94) six different herds 
were visited, and in four cases the time of ‘study of the man- 
agement and products of each herd was extended to twelve 
days. ‘The analyses of the feeding stuffs were made at once, 
and the weights of nutrients in the rations as fed were calcu- 
lated. In three instances other rations were thereupon sug- 
gested by us as being better than the ones that had been used. 
The owners gradually changed the food to the ration thus pro- 
posed, and, after an interval of four weeks from the close of 





* Reports of this Station for 1893, pp. 69-115, and 1894, pp. 26-56. Bulletin 13 of this 
Station. Reports of the Connecticut Board of Agriculture, 1893, pp. 182-199; and 1894, pp. 


131-146. 
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the first test, another twelve-days’ test was made of the same 
herd. A comparison was thus made of the yttiee of milk and 
butter-fat with the two different rations. i 

During the third winter (1894-95) four herds were visited, 
each herd being under observation for twelve days at two dif- 
ferent periods in the same manner as the three herds studied 
in 1893-94. 

The chief points upon which information was obtained were: 

Number of Animals tn the herd.—In considering the number 
of animals, only those which came into the test were included. 
Usually these were all of the cows on the farm which were in 
milk at the time of the test. 

Breed, age, and approximate weight of each cow.—The breed 
and age were obtained as accurately as possible from the owner. 
Since it was not practicable to take to the farm scales large 
enough on which to weigh the cows, the weights were esti- 
mated. ‘This estimation was made in each case by the Station 
representative, and it is hoped that the errors of judgment may 
run more or less equally through all the herds examined. 


Number of months stnce last calf.—In most cases the time at 
which the cow dropped her last calf was known. 

Number of months till due to calve.—There was, one course, 
more or less uncertainty in this regard. 

Weights of mtiltk-flow for the twelve days.—The milk of each 
cow at each milking was weighed as soon as milked, to the 
nearest tenth of a pound, by the Station representative. 

Percentages and amounts of butter-fat in the milk.—A sample 
of the milk of each cow, night and morning, was taken, and 
from the combined sample a determination of the quantity of 
butter-fat was made. "The Babcock method of fat determina- 
tion was employed. From the percentages of butter-fat in the 
milk, and the total weights of the milk, the daily yields of 
butter-fat were obtained. 

kinds and weights of foods used.—The feeder was requested 
to use the same kinds and amounts of feeding stuffs during the 
test period as he had previously used. The quantity for each 


animal was weighed by the Station representative just before 


feeding. Any portions of the food left uneaten by the cows 
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were carefully weighed, and due allowance was made for these 
uneaten residues in estimating the amounts daily eaten. Dur- 
ing the test, usually on the third day, samples of each feeding 
stuff used were carefully taken and at once sent to the labora- 
tory for analysis. From the results of the analyses and the 
weights fed, the total nutrients (protein, fat, nitrogen-free 
extract and fiber) fed each day were calculated. By the use 
of digestion coefficients, estimates were made of the weights of 
digestible nutrients in each day’s ration. 

The names and post-office addresses of the owners of the 
herds studied by the Station are given in the following list, 
together with the dates at which the Station representative was 
at'the farm. At the left, in the first column of figures, is a 
reference number for each test. In the remaining tables, and 
in the discussion, the herds entering into the tests and the 
rations fed are designated by these reference numbers. 

Names and Post-office Addresses of Owners of Herds Studied, 


Dates at which they were Visited, and Reference 
Numbers of Tests. 




















cos oF NAME AND Post-OFFICE ADDRESS OF OWNER. DATE oF TEST. 

1894. 

ya i eC. b, Davis, Y antic, - - ~at ec. 10-Decn22: 

eee 2 Heil. WV... F’, Maine, South winuheree - - | Dec. 24-Jan. 5, ’95. 
1895. 

Oia Maes iiaoame. rerd-as No,/27,) /- * : =) | Janey laren 

30, : - | Same Herd as No. 28, - - S - | Jan. 21-Feb. 2. 

74 oe - | I. W. Trowbridge, Putnam, - - - | Feb. 4—Feb. 16. 

Roe sé a Kolbe cadd,.Wapping, - ; - - | Feb, 18—Mar, 2. 

oy ee ye oamertierd:as NO, 3154 - - - - | Mar. 4—Mar. 16. 

Aids o8 - | Same Herd as No. 32, - - = - | Mar. 18—Mar. 30. 

HXPLANATIONS. 


The following brief explanation of nutrients and their uses 
is reprinted from the Report of this Station for 1894: 

Uses of food.—The two chief uses of food are to form the materials of the 
body and make up its wastes, and to yield energy in the form of heat to keep 
the body warm and in the form of muscular and other power for the work it has 
to do. The principal tissue-formers of the food are the protein or nitrogenous 
compounds. They build up and repair the nitrogenous materials, as the muscle 
and bone, and supply the albuminoids of blood, milk, and other fluids. The 
chief fuel ingredients of the food are the carbohydrates (such as sugar, starch, 
etc.,) and fat. These are either consumed in the body or stored as fat to be 
used as occasion demands. 


44 STORRS AGRICULTURAL EXPERIMENT STATION. 





Fuel value.—The value of food as fuel may be measured in terms of potential 
energy. The unit commonly used is the calorie. One calorie is the amount of 
heat necessary to raise the temperature of a pound of water about four degrees 
Fahrenheit.* From experiment it has been found that a pound of protein or 
carbohydrates yields, when burned, about 1,860 calories of fuel value, and that 
a pound of fat yields about 4,220 calories. 


Nutritive ratio.—There is a very important relation between the amounts of 
protein (flesh formers) and the amounts of fuel constituents of a food. ‘This 
relation is expressed by the nutritive ratio. The fuel value of fat is about two 
and one-fourth times that of the carbohydrates and the protein, hence it happens 
that if the sum of the digestible carbohydrates and two and one-fourth times 
the digestible fat of a ration is divided by the amount of digestible protein in 
the ration, the quotient gives what is called the nutritive ratio. 


Wide ration.—Narrow ration.—If the quantities of digestible fat and carbo- 
hydrates are large relative to the protein, the nutritive ratio will be a large 
number and the ration is called a ’ if the quantities of digestible 
fat and carbohydrates are relatively small, the quotient is a small number and 


’ 


‘narrow’’ one. A ration where the nutritive ratio is much more 


6 


‘wide ration;’ 


6 


the ration is a 


6s 


than 1:6 may be called a ‘‘ wide ration;’”’ if much less, it may be called a “‘ nar- 
row ration.”’ 

Nearly all of the grasses and hays have a wide nutritive ratio, and the same is 
true of corn and many of its products, such as meal and hominy chops. The 
use of such feeding stuffs will tend to make a ration wide. The legumes, such 
as clover, peas, vetch, etc., and many of the products of milling and food manu- 


facture are relatively rich in protein, and hence have narrow nutritive ratios. 


The measure of the size of a ration.—In order that a ration may be complete, 
there must be enough digestible protein supplied in the food to build new tissues 
(bone, muscle, milk, etc.,) and repair the wastes of the body, and sufficient 
digestible fat and carbohydrates to furnish heat and muscular energy. As the 
chief function of the fat and carbohydrates is to serve as fuel, it is more import- 
ant that enough of these should be provided to meet the needs of the animal 
than that they should be supplied in definite relative proportions. It is, there- 
fore, possible to form a very good idea of the nutrients furnished in a ration, 
and to measure its size by the quantity of digestible protein or flesh-formers 
which it contains, and the fuel value of its digestible constituents. 


RESULTS OF THE HXPERIMENTS, 


Tables 1 to 8 inclusive contain in considerable detail the 
results of the observations and studies of the different herds. 
The following abbreviations are used in the tables: 


Abbreviations Used in Report of Rations Fed to Milch Cows. 


Ay.=Ayrshire. Gy.=Guernsey. P. == Pure Breed 
Dev. = Devon. Hol. = Holstein. R.—Registered. 
Dur.= Durham. We) ersey, Sw.—=Swiss. 

Gr Grade: Nat. = Native. 


* The Calorie is exactly the heat necessary to raise the temperature of one kilogram of 
water one degree Centigrade. It is equivalent to 1.5 foot tons, or to the mechanical power 
that would lift 1.5 tons one foot. 
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The tables are alike in arrangement, and a description of one 
will serve for all. Each table contains the condensed results of 
a single test. Table 1, for instance, gives the statistics for test 
No. 27. 

The first part of the upper table gives a reference number 
of each animal, its breed, age, weight, and number of months 
since last calf. The smallest daily milk flow, the greatest daily 
milk flow, and the average daily yield of milk for the period of 
the test are given in the next three columns. In the three 
following columns are given the lowest, highest and average 
percentages of fat found in the daily milk of each cow for the 
period. The figures were obtained by adding together the 
several daily determinations and taking the average, hence this 
actual average is not always half way between the highest and 
lowest. ‘The yield of fat is given in the last three columns of 
the first or upper part of the table. The minimum and maxi- 
mum yields of fats were obtained by multiplying each day’s 
milk by its percentage of fat; the lowest number thus obtained 
gives the minimum daily yield of fat, and the largest the maxt- 
mum yield of fat. It is to be noted that these numbers are not 
always the same as would have been obtained by multiplying 
the minimum and maximum daily milk flow by the minimum 
and maximum percentages of fat. 

The lower part of each table gives the kinds and amounts of 
the different feeding stuffs eaten per day, and the weights of 
the digestible nutrients (protein, fat and carbohydrates) which 
they furnished. ‘These weights are given per 1,000 pounds 
live weight and also per average weight of each herd. This 
last is the weights actually fed in each case, and they are given 
in the last five columns of the table. 

As stated above, all of the different feeding stuffs used in 
these rations were analyzed. From the weights of the dif- 
ferent feeding stuffs the results of the analyses and the diges- 
tion coefficients given in the following table, the weights of 
digestible nutrients were calculated in the usual way. The 
fuel value or potential energy furnished by the different foods 
was obtained by multiplying the number of pounds of protein 
and of carbohydrates by 1860, and the number of pounds of fat 
by 4220, and taking the sum of these three products as the 
number of calories of potential energy in the materials. 
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Coefficients of Digestibility used in Calculating the Digestible 
Nutrients in the Different Feeding Stuffs 
Used tn these Rations. 





























| CARBOHYDRATES, 
| 
KInb. Protein. Fat. | Nitrogen- 
| free Fiber. 
| Extract. 
% By: la % % 

Wheat bran, - Bg 2 : : 78% 76* | 72% 33+ 
Teinseéd: mealst se lek Lie oan ere 86+ got | 804 50+ 
Cotton seed meal, - : 4 89* TOOTS) One 337 
Pea meal, - - : = : Sad ic aioe be 54® | g4* 26* 
Corn meal, - - : - Sei e7Or O20 a Fis 58+ 
Corn and cob meal,* - : - ies a 82* 84* 28% 
Gluten meal, - - : ; Si iiel Sy 88* Ore 53 
Malt sprouts, - - ; : : 8rt 68 t+ 76+ 64+ 
Good quality hay, - 5 3 Sune saa 54% Ga eae 
Poor quality hay, - : : * 45* 28* 60* 46* 
Rowen hay, 5 2 - - = O02 46t 67+ 64t 
Corn stalks (stover), -- s : = ers 62 sel 64* 66* 
Corn silage, - : 2 t Ane ae 80* 6a 69% 
Lurmips, etc i= : - - sie ie ee ie? aha Q5* 80* 





* From results of American digestion experiments. 
+ From tesults of German digestion experiments. 


In order to show the range of variation from day to day in 
the feeding of the same herd, the minimum and maximum 
daily rations per 1,000 pounds live weight and per average 
weight of each herd are appended to these tables. The size of 
the rations is here measured by the fuel value of the digestible 
nutrients (protein, fat, ete.). A ration which has a large fuel 
value may have a small amount of a given kind of food or a 
given kind of nutrients. Hence it sometimes happens that the 
minimum of one of the nutrients furnished by a certain kind 
of feeding stuff in a given tation may be greater than the 
_ average of the nutrients in that ration. The same may happen 
conversely, in the case of the maximum. 
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DaAILy PERCENT- DaiILy 
AGE OF Fart. YIELD oF Fart. 
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Pounds of Food and Nutrients per Day per rooo Pounds, Live 
Weight, and per Average Weight (600 Pounds) of Herd. 
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to January 5, 1895. 


TABLE 2. 
Dairy Test No. 28.—Statistics of Herd from December 24, 1894, 


STORRS AGRICULTURAL EXPERIMENT STATION. 











é a | os DalILy DatLy PERCENT- DAILY 
2 3b ish 2S MILK FuLow. AGE OF Fat. Y1ELpD oF Fart. 
; BREED. on = ond 
com < Y re 
eZ = = 3 | Min. | Max. | Avg. | Min.|Max.| Avg.| Min.|Max.| Avg. | 
Vrssiiebss loss il bseam eb sens Dse % G % Isbs. |-Lbss apse 
T Jy,  - | — | 700} 3 18.3 | 19.9 | 19,2 |5-0} 5.2 | 5.2) .o4s tei 
a) P.-Jy., =.) —'|/ 850) 3 |'12.6:) 13.9. 1918.0.) 5:2 | 516)) 6/4 | OGi aun 
3| Nat. - | —|7s0| 3 | 28.1 | 19/81.18,9 14:8 | 4.9 ,15.0 | 909 cogmiaa as 
Ail ¥.. - | — 1800) 2+) 10.6 1.44.4 |: 19.3 }-4:8 |:6.0 7 69 1.55 esses 
Be Vay -~ | — 1775) 2113.31 14.81 1421 4.4 | 4.91481 -60 |} 720 86a 
6| Jy., - | —'|8s0| £ | 16.3°)| 24.0) 22.1) -4:2 | 5-2904.61.981-og nag 
41 Py Jy.,t- |-—'/850| 2.116.4)) 18.31 17,3'| 4:8 | 5.28-0,0) ¢70 4 oem 
Se 1Ys; - | 10°}750} 3 | 14.3] 16.01 15,8 | 5:2 | 5.6: 5. 45 7p ae 
o| .P. Jy.,.- | =| 725) 21 | 20.7 | 21.7 | 21,3 | 4.81 5:0) 49 1-or o7eoe 
LOlr| yes - | —1 400}, 2 | 20.3.) 23.3 | 21.5:| 3.1 1:9:44:3,9°1). 65S oes 
Ith ly. ~ |. 9 | 750) — | 24.6] 27.8 | 268) 3.41 4.41 3,8 |.93 tare 
V2Nelyy - | — | 725 | — | 20.7 | 24.0] 98,2 | 4.0} 4.6 | 4,3 | .88 |r.09| ,99 
13| Jy., =} 8eh750 | “8 4 12.3:1°73.7.) 19:98) 5:4 1.5.801-6,6| 2684 epee eee 
14) P: Jy., = \ 3°) 600) 82] 12.2.) 13.9 | 12.8 15.3 19628 5.6 Ghee eee 
Herd avg.} — |750| —| — | — 117.9|—!1— 14.6] — | — | 84 






















































































Pounds of food and Nutrients per Day for rooo Pounds, Live 
Weight, and per Average Weight (750 Pounds) of Flerd., 
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Grain, . P 
Hay, - 
Stover, - - 
Oat hay, - - 


Total coarse food, 
Fotal:tood. <2 


Minimum per day’. 
Concentrated food, 
Coarse food, - 


oval toed,.-- 
Maximum per day. 


Concentrated food, 
Coarse food, - 





Total TOGde fae 
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a DIGESTIBLE NUTRIENTS AND x DIGESTIBLE NuTRIENTS 

wo FuEL VALUE. os AND FUEL VALUE. 
Qa 0A 
€ ban F us o £ Vn . Ww 
ar -n le WN B | Meee lime) al eae 0 eas 
Iu} 8 Soe Ae ah ROUND letieeg Mt Pome Tats 3 2 ae 

BE) A) o8 | ee Re | 2) 2 |e ee 
LBs, bLbes) Lbs. | Lbé (a2 le Cate Tbe: | Dba: i be eee 
14.5| 1.41) .49 | 8.12} 6.5|/19750| 10.9] 1.06] .37 | 6.09|14800 
8.8) .30).85 | 4.47) —- 1. =" 6.0); 22) nr Pasa e ee 

Fs Bie 2O) 00 th SAG) Tet wee 5.3} .22) .07 | 2.62; — 

Ard LO) OS 2 Le as 3.3t+/.13| 00 | t,68) geen 
20.37 oe 110-1 31411 2T TOOT a. 2106 67 on 7.60 15850 
34.8 2.18 .81 |18.25) 9.2/40850| 26.1) 1.63) .61 | 13.69 30650 
14.2 1.38 .47 | 7-92] 6.5/19300] 10.7| 1.04] .35 | 5.94'14500 
19.4) .73} .31 | 9.39/13.8|20100/14.5] .54| .23 | 7.04|15050 
33.6) 2.11) .78 | 17.31] 9.0/39400| 25.2) 1.58] .58 | 12.98/29550 
15.2\1.47 .51| 8.48} 6.6)20600| rr.4|1.10| .38 | 6.36.15450 
21.0] .79) .34 | 10.17] 13.8/21800] 15.8] .59] .25 | 7.63/16350 
36.2] 2.26) .85 18.65| 9.1/42400] 27.2 1.69] .63 13.99 31800 
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ARTE As) 


meee Lest 1V0; 29.— Statistics of Herd from January 7 to 
| December 19, 1895. 
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Pounds of Food and Nutrients per Day per rooo Pounds, Live 
Weight, and per Average Weight (600 Pounds) of Ferd. 
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TABLE 4. 


STORRS AGRICULTURAL EXPERIMENT STATION. 


Dairy Test No. 30.—Statistics of Herd from January 21 to 
February 2, 1895. 
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DIGESTIBLE NUTRIENTS AND 2 DIGESTIBLE NUTRIENTS 
FugL VALUE. a AND FUEL VALUE. 
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BaoLUDY, OF RATIONS FED) TO MILCH COWS: 


Dairy Test No. 
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31.— Statistics of Herd from February 4 to 
February 16, 1895. 
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850| 3 | 16.0 | 20.6 | 19.8 | 4.2 | 5.0 | 4.6 | .67| .99 | .89 
POOM AGT T,Aset S.Q4e 20.0 44-0: | 5.40),4,9' 1/8351 Con 90 
SON Chick Aree 620 1214.94 -d:22| 4. 0-(i4y 103 7 20n Ok 
850| 4 | 20.2 | 21.5 | 20.8 | 4.4 | 5.6 | 5.1 | .90 |1-14 | 1.06 
SE Od ae sasal 20.3 atelal'3-4 ) 4:Onro, 0 t287 11,004.00 
800) ae et LT Sell — 14,6 lt 8S 


| 
| 
| 
| 


Pounds of Food and Nutrients per Day per rooo Pounds, Live 
Weight, and per Average Weight (800 Lbs.) of Herd. 








Kinbs OF Foop. 


PER AVER 


AGE WEIGHT (800 


Less.) oF HERD. 











Average per Day. 


Saraini,< -- : 
Silage, - - 
Coarse mixture, 


Total coarse food, - 


Total food, 

















Minimum per Day. 


Concentrated food, 


Coarse food, - 


Total, - 


Maximum per Day. 


Concentrated food, 


Coarse food, - 


Total, - 


PER 1000 LBs., Live WEIGHT. 
. | DicEstTiBLE NUTRIENTS AND Ne 
a FuEL VALUE. w 
502) ian 
Sou ue ye eaes Buiieige tc. s 
au| $| | 2a |2$| 82 |4e| 2 
2 ten al? Sz sel es As 2 
py: Ble am 
Lbs. | Lbs. | Lbs} Lbs. I Caleaiibsaiiabss 
812). .001.20) 3°93)! -§.1/10250] 6.7|..72 
- 143.6) .20/}.34] 4.32) — | — /34.9] .16 
SIT OM S5pclQ) §232)'— >i ae— 9.3] -44 
55.2) .75).53| 9.64) 14.4/21550| 44.2 .60} . 
- |63,4) 1.65) .82) 18.57) 9.3/81800) 50.9/1.32 
8.1] .89|.29| 3.88| 5.1]/r0r00| 6.5] .71 
- |40.3) .68].42| 8.18) 13.4/18250/ 32.2) .54 
- |48.4)1.57|.71/ 12.06] 8.7|28350) 38.7] 1.25 
8.3] .92/.30) 3.97| 5.0|10350; 6.6) .74 
= 101;0) »78!..57| EO.20| 14.7|22800| 48.8} .62 
69.3] 1-70] 8714.17] 9-5133150l 55.4] 1.301. 





















































DIGESTIBLE NUTRIENTS 
AND FUEL VALUE. 





Fat. 
Carbo- 
Fuel 
Value. 


hydrates. 





Lbs 
23 


127 
15 


Lbs. 


3.14 


3.46 
4.26 


7°72 
10.86 


@ 
~ 


17250 


42 
65 25450 


8050 


14600 


22650 


23 
34 


3.10 
6.55 


-57| 9.65 


3.18 
8.16 


8300 
18250 


24 
.46 





B2534 20550 
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TABLE 6. 


March 2, 1895. 


Dairy Test. No. 32.—Statistics of Herd from February ieme 

















s | 3 os DaiLy | DaiLy PERCENT- DAILY 

a BELEG & fe) bes MILK FLow. AGE OF Fat. YIELD OF Fat, 
2 = iss Min. | Max. | Avg. | Min.| Max.| Avg.| Min.| Max.| Avg. 
Yrs.| Lbs. | Mos.} Lbs. | Lbs. | Lbs. | ¢ | % | @ | Lbs.| Lbs. | Lbs. 

t\'G. Jy., =| 7 | 678] 8 |-15:7.| 1o!2.| 17.5 | §:8'|.6.60 4 6:0) O60 trainee 
2) G. Hol.,-| 2] 650) 2 | 22:0-) 25:1 | 23,8 | 3.6'| 4.1./8.90 Sr oot 
Bi Re ya ee 4, | 650| 2 | 20.8 | 25.8 | 23.0 | 2.71 3.8 1-3,1 |.58s)°380 yee 
4| G. Jy., - | 680) 5 | T7-9 | 20.81 19.1 | 4.5 | 5.1) 4.8 ).87 | momwmeoe 
51 G. Hol., -'| 2/-675| 2.) 17:4 |20.2 | 18.7"| 3.6°| 4:;2568.8 | 26cy mages 
6| G. Hol.,~ | 4] 850) 7 117.2 | 19.6 | 18.5) 4.4 | 4!874.6 | 827 coommeas 
7| G.-Hol.,-| 8) 850) © | 14,9) 17:7 | 16.5) 4.4) 5.27.8 | 74) 0egeeas 
8) R. Gry, =! 8800) 1 | 26.2 |-32.7-| 99,5) 4.4 | syst 4.8 |i tS aoameere 
g| G. Hol.,-| 8|r000] 6 | 6.2] 12.2] 9.6] 2.4| 4.7/8.4! .19| .46}] .84. 
ro| R. Jy., -| 6} 800) 1 | 247 | 30.1 | 96,9 | 4:0 | 4:9 14.6510 24) Gores 
IL) G. Jy.5) =p oF 850;-10 4) 7.21 29.7 |. 8.25 532°/5.0.1.0:4 4) oo ae eae 
r2| R.Gr., - | -6-) 800] (5 |) 7.3 | 9.1 | 8,2 524 | Ola 50 eee 
13) G. Hol., -| 61 900] 6 | 12.5 | 17.8 | 16.7 | 4.4 | 5:41 4.8 | 68 |) 35 see oo 
14| R.Jy., =) 1019700) 19") 10,9 | 13/6 (12.0) §:2.°6.40).5.9 "264g eee 
Herd avg.} — 775, —| — | — 17.7. —!—'4.5) —'! —| 81 










































































Pounds of Food and Nutrients per Day per rooo Pounds, Live 
Wee ees Aver MOR? ES (775 ee Tae 























PER 1000 LBs., 





LivE WEIGHT. 





| 
DIGESTIBLE NUTRIENTS AND 




















PER AVERAGE ae (775 
Less.) oF HE 








DIGESTIBLE NUTRIENTS 






































> FuEL VALUE. b AND FUEL VALUE. 
Kinps oF Foop, Bo : | %0 
Sea dee eel as basal eee 
&] a O > om Ne hs ey ere O > > 
Average per Day. | Lbs, Libs. | Lbs, | Lbs..|- 2: | Cal. | Lbs. Lbs. | Lbsa}e Lbsaecet 
Buitalo gluten, =>) <6.7/1-50) +92) 2.66) — | —— 5.2| 1.23). .71| 2.06) — 
Wheat bran, - |. 3.7|).§9} 416} 1.52): — | — 2,9) «4OW £02) Seen 
Total conc. food, | 10.4|2.18 1.08) 4.18] 3.016400 8.1|1.69| .83| 3.24|12700. 
Coarse mixture, - | 8.4) .2I| .13] 3.95 | — | 6.5] .16| .10] 3.06 
Hay, ee WO. Oles Salil Gir d SO} ee omer 38 3. 53\ 0s 
Total coarse food, | 18.3) .58) .28| 8.51 15.8)18100 14.2] .45| .22]| 6.59/14050 
Total food, - |28,7|2.76 1.86 12.69) 5.734500 22.3) 2. fF 1.05) 9.83/26750 | 
Minimum per Day | 
Concentrated food} 9,8) 2.13) 1.07, 4.34] 3.2)16550| 8.4/1.66 .83| 3.38/12850 
Coarse food, - |} 16.4) .52) .25) 7.62) 15.7/16200)12.7| .40| -TQ) 5.90/12550 
Total food, - (27/2|2.65| 1.32/ 11.96] 5.7/32750] 21.1/ 2, 06 1.02) 9.28/25400 
Maxim’m per Day 
Concentrated food) 10.7/ 2.23/1.08| 4.28] 2.9/16200] 8.3/1.73) .84] 3.32 12550: 
Coarse food, - | 1g.1/ .60) .29| 8.88) 15.9)18900| 14.8] .46) .22] 6.88/14650 
Total food, - 209.8 2.83] 1.37] 13.16]. 5.7/35100! 23.1 2.19 1.06] 10.20|27200 
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; TABLE 7. 
Dairy Test No. 33.—Statistics of Herd from March g to March 

TOTS OS: 

S ny O34 DaILy DatLty PERCENT- ' DaILy 

7, o 5 a Peer MiLk F Low. AGE OF Far. YIELD oF Far. 
% BREED. Be a= ae ; 
4 = 15.5 | Min. | Max.| Avg. | Min.|Max.| Avg.| Min.|Max.| Avg. 
Vis. | Ube |iMoe.| Tbs. | ‘Lbs. | Lbs. 4 | % | ¢ | Lbs.| Lbs. | Lbs. 
eerie sy, —-| 3.9001 °6 | 12.2) 14.9 | 18.6) 3.6 15.0] 4.4] .44 | 084 61 
Sree ly.,- | 17 |) S800| 5 | 21.4 |.22.9 | 22.9 | 4.2 | 4.6 | 4.5 | .90 11-091 1.00 
Peete) ye- 0 ) S00 F 76) 15:1) 7.4 | 16.1) 4.6 | 5.2'| 4.9) .69 | .90 1) 178 
4| Gr. Jy., -| 5/750] 9], 8.0} 10.6} 9,5] 5.4/ 7.8/6.6] .49) .83| .68 
B| Gr. Jy., -|.6|650| 4 | 17.8] 19.5 | 18.6] 5.0] 5.4/5.2 | .89 |1-03| .97 
6) Gr. Jy., -| 10/850] 4119.3 | 21.0 | 20.5 | 4.2] 4.8 | 4.6] .83 |1.-01| .94 
Be yee |) 5 | FOO) 5. \°18.83)2025 | 19.7 | 4.6 | 5.2 | 4,8 | .87 12.014 1195 
Bote yt.. | 7) 750) Oo. 13.2°1015.4 | 14.21 4.4 1) 5.21) 4:8) 58.) 74-0 .68 
Diora ly, -1 54850] °5 | 20.6) 22.0 | 21.6 | 4.8 | 5.0.1 4.9 | .o9 |1-12 11,66 
To} Gr. Jy., -| 12/850) 3 | 26.7) 31.5 | 28.0 | 3.1 | 3.9 | 8.6 | .83 |1-14 | 1.01 
ee eee COO | es ee 6.0.) | 1 26 | i .86 











Pounds of food and Nutrients per Day per rooo Pounds, Live 
Weight, and per Average Weight (800 Pounds) of Flerd. 




















PER tooo Lgs., LivE WEIGHT. 


| 
PER AVERAGE WEIGHT (800 
Les.) oF HERD. 








DIGESTIBLE NUTRIENTS AND 

















DIGESTIBLE NUTRIENTS 
























































e FuEL VALUE. > AND FuEL VALUE. 
Kinps oF Foon. £9 Bo 2 
Be El ae Es|33 a shal De ag aw 
co) 2 @ rm, GS = || Sesh es Sy so) 2 w an Sic 
Siem pe epee ee) |e | Sel eee geas 
el PZ a 
Average per Day bs. bs: | ibs) Tubs. igh Call bss libsailebsiii lbs Cal 
Re : 
Grain, - : ~ | II.0/} 1.43].55| 4.99] 4.4/14250) 8.8) 1.14].44] 3.99/11400 
Coarse mixture, - | 7-1] -29}-10) 3.19) — | — 5.7) -23).08), 2,55) — 
Coarse hay, - ene Zale O 7oOh eats ——a— 1 TO,Ole 80) 5233-90 e= 
Total coarse foods - 19.6] 1.36).39} 8.14} 6.6)19300) 15.7] 1.09) .31} _6.51/15450 
Total food, _ (80.6) 2.79] .94/ 18.18) 5.5/388550 24.5) 2.23) .75| 10,50 26850 
Minimum per Day. 
Concentrated food, | 10.7) 1.39].53| 4.85) 4.3/13850| 8.6)1.11|.42) 3.88/11100 
Coarse food, - - | 19.6] 1.36].39| 8.14] 6.6/19300 15.7/1.09].31) 6.51)15450 
Total, - - | 30.3] 2.75|.92| 12.99] 5.5/33150| 24.3] 2.20] .73] 10.39/26550 
Maximun per Day. 
Concentrated food, |11.1|1.44|.56} 5.04) 4.4|/14400| 8.9] 1.15|.44] 4.03/11500 
Coarse food, - - | 20.2) 1.38) .40| 8.41] 6.8/19900/ 16.2] 1.10] .32| 6.73/15900 
Total, - - | 31.3/ 2.82) .96| 13.45] 5.5/34300] 25.1/ 2.25] .76| 10.76/27400 










































































54 STORRS SNA i init Sg EXPERIMENT STATION. 
TABLE 8. 
Dairy Test No. 34.—Statistics of Herd from March 18 to March 
30,7 ah 
S PGs a Be | DaILy Bite PERCENT- DaILy 
Za rs) bd | RO MiLk Fiow. AGE OF Fat. YIELD OF Fat. 
BREED. on e) oral 
=~ baa DRS id me aN Ora eam ae i 
fad =H Min. | Max. | Avg. | Min.) Max.| Avg. Min.| Max.| Avg. 
Yrs.| Lbs. | Mos.) Lbs. | Lbs. | Lbs.| g | g | @ | Lbs. | Lbs. | Lbs. 
1G. Jy., -=| 91,6981 6) rai2 |} 29.31 15:6] 6:0 16.8.1 670 \vo2no meee 
2| G. Hol.,- | 21 650)" 3° |"19.9.4 24:07] 29.0.| 3.8 1.4.2.1 4:50 7 30 Me ogemmom 
3|R.Jy., -| 4] 650] 3 | 19.0] 23.4 | 21.4] 3.0| 3.8/3.3 | .6r | .82| .71 
4| Gs Jy. o= } (94 G80h4 6) 44.51) '27.6 116.1 4.6) 5:34, de Opa omnes 
s| G, Hol., =: <2) 675) 93° \-17.1 |_10.6-| 18,4 :|.3.8 | 4-agpet, Le 3 eeu nnn 
6|.G. Hol.,-|.4] 80]. 8 | 11.4 | 17.3 | 14.41 4:8 | 5.2995.0 | 257 (aera 
rAMeE Holly ash 2 850| 7 | 13.41 17.41 15.0] 4.6| 5.0] 4,9 | .62 | .84| .73 
8} R. Gr., - | 81]. 800) 2 | 23.8) 27.7 | 25.7 | 4.4 | 5:6 90,0 Try ieee 
9|.G. Hol., -|' 8}1000]* 7.) 447+ 8:9 | .6,.2| 3:0%5.45] 8.9" | «ia soe 
to| R. Jy., - | 6|-860) ~2') 20.8 | 24.5 | 29,3 |-4:5:| 5:3 1419: | o4miowines 
11) G..Jy., ~| 7) Ssoltr | 218) 6.3 | 4.67 5:4:1°6:8,6:0) 17 
12} R..Gr., | 6) -800) 6.1. 5.6-1- 6.8 1.6.3) 6:0) 6.4 06729 .37 ier eee 
13} G. Hol., - | 6) goo). 7 .|-13:9 | 1731 | 16.7 14:8 (5.4 7 9.0 7a Omens 
14| R. Jy., | 10} 700) 20 | tovo | 12,0 | 11,4 %5:6 | 6:8) 6:38 1.64 ae 
Herd avg.| —! 775] — | — !°-— !'15.4| — | —|4.8| — 1 =| 3% 






































Pounds of Food and Nutrients per Day per rooo Pounds, Live 
Weight, and per Average Weight (775 Pounds) of Herd. 








PER 1000 Lps., LrvE WEIGHT. PER AVERAGE WEIGHT (775 


Les.) oF HERD 









































; DiIGESTIBLE NUTRIENTS AND . | DIGESTIBLE NUTRIENTS 
= FuEL VALUE. = AND FuEL VALUE. 
Kinps oF Foop. 22 fo) 
£ 5 : Uv o) < 5 : # 
Pa) Bl toh eS leopard (Sel Bl oer 
<tr 1-8 Sf) Ss (ee bk sb atid fe) | ee ee 
EE [2] de) 22) 88 818 | ieee 
A, as S =) 
Average per Day. Ibs: bss Lbs. Lbs I Cal Lbs. Lbs. Lbs Lbs. Cal 
Grain, - - | T0,2| 2.05, .82| 3.94] 2.8)14600] 7.9] 1.59|.63} 3.05|11300 
Coarse mixture, - |I1I.3} .35| .16} 4.88; — | — | 8.7] .27}.12] 3.78} — 


Flunearian hay, oan) (0-0 Olea LO 3-03 )0e—y fia 5.9) «23|.08) 12eg5 ete 

Common mix’d hay,| 2.3] .09| .03/ 1.04, — | — | 1.8) .07|.02) .81 Nae 

Total coarse food, | 20.4) .74) .29) 8.95/13.0,;19250|15.8| .57|.22| 6.94|/14900 
7 








I 
4| .29 3.0 15 
Total food, - |30,6/2.79 1.11) 12.89] 5.5'38850) 23.7) 2.16] .85! 9.99/26200 


Minimum per Day. 
Concentrated food, | 8.2] 2.00) .88) 2.91) 2.4/12850| 6.4/1.55).68| 2.26) g950 











Coarse food, - | ¥8.61 ,.63) .27| 8.30 14.1/17750| 14.4) .49| -21 6.43/£3750 
sPotal omc =) 26;8h2003) Ts 15) 11-21) 5.2 30600 20.8| 2.04] .89| 8.69|/23700 
Maximum per Day. 


Concentrated food, | 10.4/ 2.06} .81| 4.07] 2.8 14800. 8.0) 1.59] .63] 3.15|11450 
Coarse food, = 2203) 81) .32| 10.74| 14.2/22850) 17.3 -63] .24 8.32|17700 
Total, - - |32.7| 2.87/1.13/14.81| 6.0/37650) 25.3] 2.22| .87| 11.47|29150 





















































A STUDY OF RATIONS FED TO MILCH COWS. 


TABLE 9. 


ae: 


Summary of Total and Digestible Nutrients Fed per Day per 
Zooo Pounds, Live Weight, on Dairy Farms 


7m Connecticut. 








| Reference No. 








CLASSES OF Foon. 





[ Concentrated food, 
a. food, - 


Total food, - 


Concentrated food, 
yucoatse food, - 


i Total food, - 
Concentrated food, 
Coarse food, - 

Total food, - 


Concentrated food, 
Coarse food,’ - 


Total food, - 


Concentrated food, 
Coarse food, - 


Total food, - 


Concentrated food, 
Coarse food, .- 


Concentrated food, 
Coarse food, - 


sEotal ood, .- 


( 

‘e 

| Total food, - 
Concentrated food, 
Coarse food, - 


Total food, - 


Beoncentrated food, 
{ Coarse food, - 


L Total food, - 


Total Food. 








51.9 


II.4 
(OA 7 








38.5 


fy (On. 


10.7 
27.9 


38.6 


10.6 
30.5 


alel 


One 
46.3 


| eae 


1s 
26.6 


| 34.1 2 


TAs 
eer 




















12.2 











Organic Matter. 





= 
cow & 
Gy hoes 

















12.2 
19.8 


32,0 


10.4 
23-3 


33.7 


6.3 
Hoy 











| 22.8 








DIGESTIBLE NUTRIENTS AND FUEL VALUE. 








Protein. 





Lbs. 
1.58 
-93 


2.51 


2.05 
-74 


2.79 


> 
n 








2.39 
.62 


3.01 


1.47 
1.15 


2.62 


220) 
.96 


3.16 


1.23 
.SO 


2.03 


1.44 
I.00 


2.44 


1.60 
1.56 


3.16 


1.20 
.96 


2.16 


























Fat. 





Lbs. 


55 
44 


199 


-49 
36 


.85 


ately 
.28 


1.15 


.46 
47 


.93 


=19 
“49 


1,25 


ci 
30) 


87 


.65 
-44 


1.09 


.50 
43 


93 
58 
125 
.83 





























Carbo- 
hydrates. 





ee 
io” 
n 


O Oo 
SIU 2% 
Oo 





18,24 


5.58 
9.61 


15.19 


4.65 | 
Tours 


TAS: 











4.99 
11.67 


16.66 


2.64 
12.55 


15.19 


3.58 
10.97 


14.55 


7-70 
10. 30 


18.00 


5aa5 
I1I.60 


16.95 


3.14 
8.91 


12.05 

















Nutritive 
Ratio 





| H 


6,2 





Fuel 
Value. 





11790 
21660 


33450 


16300 
20700 


37000 


16770 
21180 


37950 


14000 
25800 


39800 


12200 
27200 


39400 


II1I0O 
23400 


34500 


19740 
22860 


42600 


15050 
26300 


41350 


10500 
19450 


29950 
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TABLE 9.—( Continued. ) 
fo) : Di1GESTIBLE NUTRIENTS AND FUEL VALUE. 
Z s z 
0) ° — 
2 CLASSES OF Foon. m Ps = .¥ : 3 
SL) staan nares do) 33 ee 
7 & s 6 fy eee £3 eS 
: ener OB. | Zee 
Me Rie OT be otek bees| Liban pee ae Cut 
[ Concentrated food, 8.2 FO IxOO 50 | 3.72| — IIIOO 
ys Coarse food, - 22D ral ved elves -34.| .9.32| — 21000 
| Total food, - 8.05 | 24.4 | 2.382 | .84/18.04) 6.4 | 32100 
( Concentrated food, 10.2 S2O.)) not :70 Veet 7 | > — 14250 
se Coarse food, - 22°00) 7.5 £85 <3l ak). 202 = 20200 
| Total food, - 82.8.) 26.4 | 2.76 | 1.01 | 138.46| 5.7 | 84450 
poorer food, Teal eee, DweeseG 56 | 4.84} — 15650 
ma Coarse food, - AS aia 123 S70 .38 | 6.57]. — I51CO 
| . Total food, - 61.6:) 93.4 | 2:99 )) 3945) 1141 aio a ee 
Concentrated food, i ey) On 7 aarls OF 64 | .5.27| — 15600 
13 Coarse food, - 38.2 | 10.8 53 .28 | 5.90} — 13150 
Total food, - 49,.4{ 20.5.)2.20.1> .02)) 11.17") 6.0 ieee noe 
Concentrated food, 9.4 oe Bale 7p! 64 | 3.79; — 12900 
14 Coarse food, - 22 Beek geo .95 ‘ALE 0230, nee 20850 
Total food, - S1.7.| 26.2 | 2.66 | 1.05 | 13.09 | 6.85) ae7ee 
Concentrated food, 8.8 7.5 “70 371 4.79| — I18co 
15 Coarse food, - 20:30) 116.8 .65 -19){4 -9.20) 2 '—— 19100 
) Sse 
ie Dotal foodans 29.1 | 28.8 | 1385) .56 | 18,99) 11.8 | 80900 
Concentrated food, 6.9 6.0 107 146. ty 93.94 oe IOIOO 
a Coarse food, - SDawe elon $500) 34 | 8.92] — 19500 
[ Total food, - 28.6 | 22.8} 144  .80 | 12.66; 9.38 | 29600 
( Concentrated food, 1253 LOO atk SO 55 |..§.61 |- 3.9 {46100 
18 Hee oarse food, - 32.2 | 20.0 SOM 4s TOMA, Taso 23600 
| | 
|. Total food, - 44.5.|-30.6 | 2.60 | 1.00 | 16.45! 7.8 | 89700 
Concentrated food, 10.7 9.2 | 2.00 68 1. 4.65 |° 3.2 7) tegoe 
10 Coarse food, - Locomia lass 70 “25 8.48 | 13.0 4 18106 
L Total food, - 99.6 | 24.5 / 2.70/ .93/18.18| 5.7 | 33300 
( Concentrated food, T2T wt)10.6%) 11222 S050 4 Onl oat 15800 
ne J Coarse food, - PAK at 7.0 75 25) PS, OF el Oat 18600 
| . : 
|. Total food, = 36.6 | 28.2 | 1.97 | .64/15.09| 8.5 | 34400 
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TABLE 9.—( Continued. ) 
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Reference No. 


PAV 


22 


23 


24 


25 


26 


27 


28 


29 


30 








CLASSES OF Foop. 


[ Concentrated food, 
. food, - 


Ee 


| Total food, - 


Total food, - 


Coarse food, - 


( Concentrated food, 


. Coarse food, - 
| 
| Total food, - 


[ Concentrated food, 


; Coarse food, - 


| 
| Total food, - 


( Concentrated food, 


i Coarse food,. - 


| 
| Total food, .- 


( Concentrated food, 


| Coarse food, - 
Total food, - 


Concentrated food, 
Coarse food, - 


Total food, - 


Concentrated food, 
Coarse food, - 


Total food, - 


Coarse food, - 


Total food, - 


Concentrated food, 
Coarse food, - 


| 
i 
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Total food, - 


oncentrated food, 


Concentrated food, 





Total Food. 





Lbs. 
12.5 
29.9 


42.4 


10.0 
16.4 


26.4 


11.8 
225m 


34.6 
































29.7 








Organic Matter. 
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27.2 


8.6 
14.3 


22.9 


10.3 
16.5 


26.8 























31.7 


10.1 
14.9 


25.0 











DIGESTIBLE NUTRIENTS AND FUEL VALUE. 





Protein. 





Lbs. 


2.19 





2.90 


1.06. | 


85 
HO} 


1.96 
72 


2,68 


1.97 
Leet 


3.48 


1.60 
.88 


2.48 


1.95 
57 


2.52 


1.65 
.50 


2.15 




















1.41 
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99 | 14,03 
220 pes 
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66 | 12,51 
AQ") Sash 
C24 ae Sey 
66 | 18.55 
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al 8.28 
82 | 14.82 
40715 5.06 
aa 7.48 
phi a La.os 
sO3 heed. 10 
PPA Royse W 
106 51220:47 
58 8.15 
618 rials 
76 | 15.66 
Oe wosee 
-32 | 10.13 
81 | 18.25 
(601 9'6.:20 
17 | 8.08 
86 17.28 
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.24 | 8.43 
59 14,11 
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Fuel 
Value. 





16100 
19500 


35600 


12600 
16600 


29200 


15400 
17550 


32950 


18000 
19500 


37500 


I4100 
16800 


30900 


14900 
13700 


28600 


20700 
15650 


36350 


19750 
21100 


40850 


25550 
16700 


42250 
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iG | af 8 DiGESTIBLE NUTRIENTS AND FugL VALUE. 
| i| 
S CLASSES OF Foon. is es a ne se yi ~ canes 
E go] eo) 8g 18S 
Che AU aoa clerhee ebb | Lbs. 1: abeeau 
Concentrated food, - 8.2 7.1 90 29 | 3.9371 15. ene 
Coarse food, - eee | idence: Lag 53 | 9.64] 14.4 | 21550 
| | 
Total food, - SorOG; see (Oi eal OO 82 | 18.57 | 9.3 | 81800 
Concentrated food, -'| 10.4 | 9.3 | 2.18 | 1.08 | 4.18] 3.0 | 16400 
# Coarse food, =~) - | 18,3 | 15.0] .58//)°.28 100i 51s Cun eemene 
| Total food, - - | 08.7 | 24.3:| 2.76 1.36 112.69) 26. 7eegeoou 
Concentrated food, - | 11.0 Ose jad -43 55 | 4.99 4.4 | 14250 
ve Coarse food, = = | 169.6, | 16.3 | 1.36] < .39\ | °8.14 7) 96.06ireaom 
Total food, - 700,02 25.87). 2270 94 | 18.138| 5.5 | 38550 
ee food, - |..10.2:|- 9.0 | 2.05 | .825!. 3.94.) ©2,8euuqoom 
eee food, - “Wia2054 } 115.9 A .29 | 8.95] 13.0 | 19250 
Total food, - =) .30.6.)°24:9') 2.79 bol dl| 12°89 4) 55 oss ccoe 
Average of the above 
374 Rations. 
Concentrated food, - | 10.7 OG: 3 0 s02 55 4) 4.03 3.8 | 14500 
Coarse food,  - mad Oran it Os 4 .82 32.) 8.76°|. 1, ON etouee 
Total food, - - | 87,1 | 25.6 2.44 .87/18.69' 6.4 | 38650 
Average of 27 of the | | 
above Rattions.* | | | 
Concentrated food, - | 10.2 8.8 1.53. |) «55.4 4°75 4 -23e0 su oe 
Coarse food, - Et 2 7-9 10,0 Mees? | -33 | 8.88 | 11.7 | 19450 
Total food,- - 88.1 | 25.4 2.85 .88/13.63 6.7 | 38450 








* Seven of the above rations (Nos. 21, 23, 25, 29, 30, 33, and 34) were suggested by the 
writers. Hence the twenty-seven rations, the average of which is here given, actually repre- 
sent the feeding practice of these dairymen. 


Table 9, on pages 55 to 58, gives a summary of 34 rations 
used in feeding the dairy herds studied by the Station. Seven 
of these rations were, however, suggested by the writers, and 
therefore only 27 of them actually represent the feeding prac- 
tice of these dairymen. 

The total weights of food fed per 1,000 pounds live weight 
are given in the first column of figures. As explained above, 
all of the foods used in these experiments were carefully 
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_ analyzed and their chemical composition is therefore known. 
The weights of digestible nutrients were obtained by the use 
of factors (digestion coefficients), as explained on page 46. 
The last column but one contains the nutritive ratio, and the 
last column gives the calculated fuel value of the digestible 
nutrients in the rations. 

As stated on page 44, it is possible to compare different 
rations by the quantities of digestible protein or flesh formers 
which they contain and the fuel value of their digestible nutri- 
ents. ‘The extremes of these rations are pointed out in the 
following table, by comparing the maximum and minimum of 
organic matter, protein, fuel value, and nutritive ratio of all 
the rations in each case: 





















































Organic | Digestible Fuel Value of Nutritive 
Matter. | Protein. Digestible Ratio. 
Nutrients. 
Lbs. Lbs. Calories. I: 
Minimum, - - 20.5 135 28,600 4.5 
Maximum, - - 3207, 3.48 42,600 Li.3 
Average, - - 25.4 2.35 33,450 6.7 





DISCUSSION OF THE RESULTS OF THE TESTS. 


The discussion which follows is in great measure a repe- 
tition of what has already appeared in the Reports of this 
Station for the years 1893 and 1894. ‘The reasons for this are 
two-fold: First, the subject of dairy feeding is such an 
important one that a constant repetition of the general princi- 
ples involved seems necessary; and secondly, the results 
obtained in the tests here reported accord quite closely with 
those of past years. 

The results brought out in such a study as the one here 
reported are tentative rather than final. This investigation 
was not undertaken with the expectation of obtaining startling 
facts, nor should we be warranted in drawing very definite 
conclusions from the tests. We do believe, however, that 
there is much of practical importance to be learned along this 
line of inquiry, and that the results herewith presented merit 
the careful attention of dairymen. ‘The question of the rela- 
tive economy of cattle foods is one that demands the careful 
consideration of our dairymen. ‘The experiments point out 
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some valuable lessons as to the economy of foods when the 
effects on the products and the manure supply are both con- 
sidered. 

It is probably true that the animals of most of the herds exam- 
ined were, so far as breed, milk and butter product are concerned, 
above the average of cows kept for dairy purposes in Connecticut. 
It is doubtless true that the feeding practiced by the owners 
of these herds is better than that which is generally practiced 
throughout the State. These facts, taken together with the 
shortness of the periods of observation to which the herds were 
subjected, have been kept in mind in the following discussion 
of the results of the tests, which is reprinted from Bulletin 13 
of this Station. : 

A proper dairy ration will supply in appropriate forms the 
food constituents needed to form the materials of the body, 
and the energy required for heat and muscular work. In the 
case of the dairy cow the production of milk calls for a large 
proportion of food materials, and the energy required in its 
elaboration requires a considerable consumption of fuel. Just 
how much by weight of different food constituents should be 
fed is a matter of considerable uncertainty. Differences in 
breed and individual peculiarities of the animals, in the 
amount of milk produced, in the quality of the food, in the 
shelter afforded, as well as in other conditions known and 
unknown, all tend to show that the best rations for one cow 
may not be the best for another. ‘The feeder must study his 
cows and fit the feed to their wants. He needs also to make 
a careful study of the market prices of feeds in order to use 
them most economically. While it is true that no fixed stand- 
ard can be made applicable to the feeding of all dairy animals, 
yet an approximately close following of standards will prove bet- 
ter than the haphazard methods too often seen among feeders. 

Inthe following table are given the commonly quoted stand- 
ard ration proposed twenty-five years ago by Prof. Wolff, an 
eminent German chemist and experimenter; the average of 
128 American rations as ascertained by the Wisconsin Experi- 
ment Station; the average of 16 rations fed in Connecticut in 
1892 and 1893; of 25 rations fed from 1892 to 1894; and the 
average of 27 rations fed in Connecticut, 1892 to 1895; anda 
tentatively suggested ration. 
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German ( Wolff’s) Standard Ration, together with Averages of 
Some American Rations and a Tentatively Suggested 
Ration per rooo Pounds, Live Weight. 
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4 DIGESTIBLE NUTRIENTS. v 
ao 5.3 
RATION. sae Pro- r Carbo- Fuel | zs 
6a tein. at, hydrates, Value. | 7 
Lbs. Lbs. Lbs. Lbs. Calories. | 1: 
Wolff’s (German) Stand- 
Prete as eo oeee 24-01. 2,50 .40 12.50 29,600 5.4 
Average of 128 American | 
rations compiled by the | 
Wisconsin Experiment 
Station,* - E Simea Ss aihes LO A peg 31,250 6.9 
Average of 16 rations as | 
fed in Connecticut in 
meg2-93) =.= =. 26.4) 2,48 .94 14.09 34,800 6.5 
Average of 24 rations as | 
fed in Connecticut in 
Me2-o408 a pon <= | 26,8") 9:51 .gO 13.92 34,3850 | 6.3 
Average of 27 rations as 
fed in Connecticut in | 
Teh2-O5 tae o-)  -0| 25.47) .2,90.| > 388 13.63 83,450 | 6.7 
‘Tentatively suggested ra- | 
tion,- - - . -| 25.0} 2,50 | (5 to .8)f | (13tor2t) | 81,000t| 5.6 











* Wisconsin Experiment Station, Bulletin 38. 


+ In this suggested ration the fuel value could be supplied by about .5 of a pound of digest- 
ible fat and 13.0 pounds digestible carbohydrates; by .6 of a pound of digestible fat and 12.5 
pounds of digestible carbohydrates; or by .8 of a pound of digestible fat and 12 pounds of 
digestible carbohydrates. 


The German figures in the above table are based upon 
observations of the feeding practices of the best German feed- 
ers, and a large number of feeding experiments conducted by 
trained specialists, chiefly in experiment stations. The 128 
rations compiled by the Wisconsin Experiment Station were 
obtained in response to letters sent by Prof. Woll to ‘“‘dairy 
farmers and breeders of dairy stock in all parts of the United 
States and Canada, asking information concerning their meth- 
ods of feeding milch cows.’’ ‘The author says, ‘“‘It is hoped 
that the very varied conditions of feeding represented in the 
rations reported from the different regions of our large country 
will suit the cases of one and all American dairymen striving 
to improve their system of feeding so as to produce the largest 
quantity of dairy products at the least possible cost of foods.’’ 
The results of the inquiries are summarized in the statement, 
“Combining all of the above 128 rations which have been fed 
by successful dairy farmers and breeders in various parts of 
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our continent, we have the following average American ration, 
as it may be called, as against the rations published by German 
experinienters heretofore largely used in this country.”’ 

This average, which is given in the table above, is designated 
as an ‘‘American Standard Ration for Dairy Cows,’’ with the 
further statement that, ‘‘It is the result of American feeding 
experiments; the majority of our most successful dairymen feed 
in the way indicated by the dairy ration, and we shall not go 
far amiss if we follow their example.’’ Average rations will 
vary in accordance with the number of individual rations used 
in obtaining the average. From the table just given it will 
be seen that the average ration fed in the herds studied in this 
State has been considerably changed during the past year. It 
would be absurd to consider any one of these averages as a 
standard ration. ‘The average of these 128 rations represents 
the feeding practice of that number of American dairymen as 
calculated from the more or less accurate estimates of the feed- 
ers themselves, as to the amounts fed. ‘The materials were 
neither weighed nor analyzed. ‘The weights were the feeders’ 
estimates and the composition was assumed from the average 
of other analyses. ‘The variations in the amounts of the dif- 
ferent food constituents in the different rations were very 
large. ‘The ranges were: 


Protein, « - : - = - - from 4.34 lbs. to 1.03 lbs. 
Carbohydrates, - - - = = “ORI9 297 bsive \ 727 ous: 
Faty:- = - - = - a eh nr S$ Pel Seu wens (elias 
Nutritive Ratio, - - - = hylan, wel CT 276 aie, eke eee 


If the estimates of weights and composition of the materials 
were correct, the amounts of the different nutrients fed by these 
128 different dairymen varied all the way between these figures. 

These estimates doubtless give a more or less fair indication 
of the ways in which good farmers commonly feed in the 
regions where the information was obtained. What would be 
the results of correct weighings and analyses of the fodders 
used by the same farmers, is uncertain. How closely such 
accurate data from these men would agree with equally accurate 
data regarding the practice of other feeders is likewise beyond 
our knowledge. The results of such inquiries are certainly 
very valuable, and it is to be hoped we shall have more, but 
until a much larger number are obtained, and with much greater 
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accuracy, no one will know what is the range or the average of 
nutrients in the rations actually fed by American dairymen. 
When such a range and such an average are found out, they 
will be chiefly useful.in helping to show how dairymen in 
general need to change their rations in order to make their 
feeding more profitable. But taken by themselves, they will 
be far from fulfilling even this purpose. ‘Io make the best use 
of them, standard rations will be necessary for comparison. 

As was pointed out in some detail in a previous article,* such 
a standard will have to be based upon the physiological demands 
of cows in general. To apply it to the best advantage in any 
given case, it will be necessary to take into account two further 
classes of data. ‘The first will be the special characteristics of 
the cows of the given herd; the second will be the costs of the 
feeding stuffs and the values of the products. Of these three 
classes of facts which are of fundamental importance for eco- 
nomical feeding, namely, the general physical need of cows for 
milk production, the special peculiarities of individual cows, 
breeds and herds, and the costs of raw material and value of 
the products, such estimates give no exact information what- 
ever, 

In other words, even if the figures above cited are assumed 
to represent the actual feeding practice of the 128 dairymen 
from whom the reports came, there is nothing in them to show 
which individual feeders were feeding most, and which ones 
least economically. ‘They throw no light upon the questions 
as to what is a proper physiological standard for the feeding of 
milch cows in general, or how the demands of the cows in any 
herd compare with such a general standard. ‘They leave en- 
tirely out of account the prices and values which are so es- 
sential factors of the feeder’s profit, and which may make a 
wider ration more profitable in one case and a narrower one in 
another, or very liberal feeding advantageous in one region 
or season when in another the profit would be increased by 
diminishing the ration. 

Accurate observations of kinds, amounts and composition of 
feeding stuffs used in actual practice may give an average ration 
fed by a given number of American farmers, but to designate 





~* On Standards for Rations and Dietaries, by W. O. Atwater, Report of Storrs Experiment 
Station, 1894, p. 205. 
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it as the American Standard Ration for dairy cows, is a hardly 
justifiable use of the word standard, and to set it up as a model 
for farmers in general would be very misleading. 


The Connecticut rations given in the table represent the 


actual practices of the dairymen whose herds were examined, 
so far as could be learned by weighing the foods fed day by 
day, and by determining their composition by chemical analysis. 
The factors used for calculating quantities of digestible nutri- 
ents are the chief sources of uncertainty here, but this is at 
present inevitable. In Germany there is a tendency to the 
more liberal use of protein, and the results obtained in expert- 
ments made in Massachusetts, as well as those here reported, 
indicate an increased milk and butter product and greater 
economy from rations containing quite large quantities of pro- 
tein as compared with rations low in protein. The tentatively 
suggested ration of the writers was based upon the German 
standard of Wolff, as regards the amount of protein. Asa 
result of some of our later experiments, and from close 
observation of the practices of many of our best feeders, we 
are inclined to believe that even larger quantities of protein 
than those here suggested would be better. We are now 
planning some further experiments for studying the question 
of the value of larger quantities of protein than that called for 
in our suggested ration. The ration proposed by the Wiscon- 
sin Station advocates less protein and more of fuel ingredients 
of the food than those contained in Wolff’s standard. ‘That 
the carbohydrates are more useful in the colder parts of this 
country than in milder climates is probably true, owing to 
their high fuel value. We must, however, remember that this 
class of foods will not prove a substitute for protein in milk 
production. ‘Their relative cheapness has tended to increase 
their use in this country, but because we feed them liberally 
does not imply, much less prove, that we are using them 
wisely. 


HERD TESTS DURING 1894-95. 


In the winter of 1893-94 tests were made with four herds on 
wide and narrow rations, and the financial as well as the 
physiological results were observed. During the winter of 
1894-95 four other herds were studied on the same plan. The 
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outcome of the second winter’s work, and a summary of the 
results obtained during the two winters, is here given. 

Samples of the different feeding stuffs used in the tests were 
taken early in each test and sent to the laboratory for analysis. 

As soon as it was possible to obtain the results of the analy- 
ses, the ration fed was calculated, and suggestions were made 
for changes in the ration. After changes had been made and 
the animals had been upon the new ration for two weeks. or 
longer, the herd was again visited and a new twelve-days’ test 
was made. 


Valuation of Feeding Stuffs as used tn Rations fed Milch Cows 
in Winter of 1894-95. 














M ri Estimated Value of 
FEEDING STUFFS. Heoiren < anew et 
of Feeding Stuffs. of Feeding Stuffs. 
Wheat bran, : - . - = $18.00 $12.00 
Wheat middlings, z - - - 20 00 10.00 
Imperial feed, - : - . - 18.00 10.00 
Cotton seed meal, - - - : 21.00 23.00 
Buffalo gluten feed,  - - - - 19.00 12.00 
Chicago gluten meal, - - - - 21.00 15.00 
O. P. linseed meal, - = - - 22.00 19 00 
Corn meal, - - - - - 19.00 7.00 
Corn and cob meal, - - - - 16.00 5.00 
Malt sprouts, = - - - = - 14.00 10.00 
Corn ensilage,_ - - - - - 2.50 1.75 
Hay 4 2°. - - : - - - 16.00 6.00 
Oat hay,  - - - - - os 12.00 6.00 
Corn stover, = - - - - 8.00 5.00 
Corn fodder, - - - - - | 10.00 7.00 
Bog hay, - - - - - - 8.00 4.50 
Hungarian hay - - - - - 12.00 6.00 
Clover hay, - - - - - 14.00 9.00 




















The prices of the feeding stuffs used in calculating the cost 
of rations were those current in September, 1895. "They were 
obtained, in the case of the grain feeds, by sending circulars to 
grain dealers in five Connecticut cities asking the current 
prices of grains in ton lots, and averaging the figures thus 
obtained. ‘She coarse fodders are based upon the market value 
of the various materials as estimated by farmers. The manu- 
rial value is based upon figures given in the Report of the 
Massachusetts Agricultural Experiment Station for 1893, pp. 
358-365. ‘The nitrogen in the feeding stuff is counted as worth 
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17% cents, the phosphoric acid at 5 cents, and the potash at 
5% cents per pound for manure, and it is assumed that 85 
per cent. of the quantities in the food may be saved in the 
manure. Unfortunately, most farmers take such poor care of 
the manure produced from the materials fed to their stock, 
that a much smaller percentage is usually saved. 


DAIRY HERD D.—TESTS 27. AND 20, 
Calculated per Head of 600 Pounds, Live Weight. 

























































































FEEDING STUFFS. DIGESTIBLE NUTRIENTS AND 2 
FUEL VALUE. A=, : 
| : a fes| 8 
. | Lg B |e 8 4 Osa 
ale Bl) |e | 22) &) \ea) eae 
Bester | eee ae ales e 
< ae 5 NA c 
ip pron Lbs. | Lbs. Lbs.| Lbs. |Calories| 3: | Cts. | Cts. | Cts. 
December 10-22, 12 Days. | | ‘ 
Grain, | Corn meal, phe Be et | 
etc., ? Wheat middl’gs,| 4.6§| °99) °34| 4:89 [12400] 5.7) 9-0] 3.9)" 5.% 
Stover, - <1t1207 <30| .11| 4.51 19400 |15.8P Soto ssc 
Total food, - - (21.9 1.29 .45) 9.40 21800| 8.0'14.1) 7.1) 7.0 
Second Test. | | 
January 7-19. 12 Days. | 
poet Wheat middl’gs,| 5.9 
etc, ) Malt sprouts, - | 3.5 ¢/ 1.78) .41| 5.52 |15350] 3.6/11.2| 5.8) 5.4 
& Corn meal Guu 733.0 earl 
Stover, = Spa) +7 -31) .1I} 4.85 | 10000.|.16.6) 3.9) 52.4)ieargs 
Total food, -* - |22,1 | 2.09) .52/10.87 | 25850) 6.5)15.1) 8.2) 6.9 

















The dairy herd represented in this test was studied by the 
Station representative December 10-22, 1894, and after an 
interval of two weeks was again studied January 7-19. ‘There 
were twelve cows in each test—the same animals in both cases. 
Four of the animals were thoroughbred Jerseys, and the balance 
grade Jerseys. The average estimated weight was 600 pounds, 
and the average age five years. At date of the first test the 
average time since last calf was five months, and none of the 
animals were within four months of calving. The statistics of 
the rations fed are summarized in the above table. ‘The 
second ration fed was considerably larger, and hence more 
expensive, than was intended. Malt sprouts formed quite a 
part of the second ration, and several of the animals did not 
seem to like this feed. Although four weeks elapsed between 
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the beginning of the first and the second tests, the animals 
kept up their milk flow and butter product at practically the 
same point on the second ration as on the first. A mistake 
was no doubt made in feeding so largely of a new feed, to 
which the animals had not been accustomed. ‘The coarse fod- 
der used in both cases was a very cheap one, and no improve- 


ment in the cost of the ration could be made by changing this. 


DAIRY HERD H.—-LESTS 28 AND *20. 
Calculated per Head of 750 Pounds, Live Weight. 










































































FEEDING STUFFS. HU Sct ge deara pe lon 2 
3 Ge are am eed 
Kind Belay oes) fa, |) pends | Ol palbas 
Zh | aad oa ats ee ear ict tet) 
< ay ee a A ig 
. First Test. Lbs iebssilebsala webs.) Calorves|a 1 | Cts. Gtsu sets: 
Dec. 24, 1894, to Jan. 5, 1595. 
12 Days. 
Grain, | Imp. wheat feed,|} 3.6) 
Sen ee meal,| 7.3 12000947) 30,00 1) 14800 | 6.51" 6-07-59 Olas es 
eee Hay, - - | 6.6 
Shee Oat hay, - eral mage PS 7 2At a 7200 TL5S5ONT 4 lie 0.4) aoe oak 
CLC. C 
orn stover, 4 2663 
Total food, —- - |26.1 |1.68) .61)13.69 |30650 | 9.2)18.4) 7.9)/10.5 
Second Test. 7 
Jan. 21 to Feb. 2, 1895. 12 Days. 
Grain. | 1mpP- wheat feed pr 3-0 
meee inseed inéalie3.07- ii, 25)..20) 4.207) 11350 |, 3,0) 8.3) *§.0).43543 
etc, 
Corn & cob meal,| 2.9 
Hay, cer Sar faoke 
Hers | Ost ay, . Soe Be SOs EOl O.g2 1) L3000 1L2. 11) Je Ohmse On aans 
CLC. 
geeorn Stover; - | 4.8 
Total food, - = 129.2 |1.81) .44/ 10.58 | 24950 | 6.4/15,9) 8.8)+7.1 

















The second herd was studied December 24'to January 5, and 
the second test on the same herd was made January 21 to 
February 2. ‘There were 16 animals tested, all of which were 
in both tests. ‘hese included four thoroughbred Jerseys, nine 
grade Jerseys, and one native. The average weight was 750 
pounds, and, at date of first test, the average length of time 
since producing last calf was three months—and none were 
within four months of calving. The average age of the ant- 
mals was seven years. ‘The grain ration of the first test 
consisted of corn and cob meal, in about two parts, and imperial 
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wheat feed about one part. The total cost of the ration 
was 18.4 cents. By substituting old-process linseed meal for a 
part of the cob meal, and cutting down the total amount of the 
grain feed, the grain ration was cheapened nearly one cent per 
day. By increasing the amount of oat hay in the ration, and 
cutting down somewhat on the total amount of coarse fodder, 
a further saving was also made, so that, taken as a whole, the 
second ration cost 2% cents per day less than the first ration. 
Although the second test was begun a month later than the 
first there was an increase in both the milk and butter product 
of the herd in favor of the second test. 


_ ADAIR YWHERD iE, TESS 43 AND aes 
Calculated per Head of 800 Pounds, Live Weight. 
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Total food, - -|60,9 | 1.82] .65| 10.86 | 25450 | 9.3 |15.1/ 8.3) 6.8 


Second Test. 
March 4-16, 1895. 12 Days. 






































Graj Wheat middl’gs,| 3.9 ] 
rain, 
ah. Cot. seed meal,- | 2.0] 1.14] .44]| 3.99]11400] 4.4] 8.3] 5.0] 3.3 
™ ( Corn & cob meal}! 2.9 
teloves hay, “(10,0 
Hays;*) Oat.hay. Shiels 
nese Corn ares 7 ot 1.09] .3I1 | 6.51 | 15450] 6.6] 9.7| 6.0] 3.7 
| Bog hay,- — - 1G 
Total food, - -/ 24,5 | 2.23 (9 | 10,50 | 26850 | 5.5/18.0)11.0) 7.0 





This herd was studied February 4-16, and again March 4-16. 
The animals in the test were the same in each case. Nine of 
the animals were grade Jerseys, and one a grade Ayrshire. 
The average weight of the herd was 800 pounds. At date of 
first test the average length of time since last calf was 4% 
months, and none were within 5 months of calving. /The 
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average age was 6% years. The chief difference between the 
first ration and the second was the addition of cotton seed meal 
to the grain ration, and the substitution of clover hay for ensi- 
lage. The supply of ensilage on hand gave out soon after the 
close of the first test. Estimating the clover hay at $14 a ton, 
the second ration was considerably more expensive. Many 
farmers would not have estimated the clover hay at over $10 
or $12 per ton. As it was, the second ration fed caused an 
increase in both the milk and butter product of the herd. 


DAIRY HERD G.—TESTS 32 AND 34. 
Calculated per Head of 775 Pounds, Live Weight. 
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This herd was first studied February 18—March 2, and again 
‘ March 18-30. ‘The animals were the same in each test. Six 
of the animals were grade Holsteins, three were grade Jerseys, 
three were pure Jerseys, and two were pure Guernseys. The 
average weight of the herd was 775 pounds. At the date of 
the first test, the average time since last calf was 514 months. 
One animal was within six weeks of being due to calve, but 
none of the others were within four months of calving. The 
6 
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first ration fed was found to be quite a narrow one, containing 
large quantities of protein—z2.1 pounds daily for animals of 
775 pounds, live weight. It was thought that the ration 
might be cheapened, which was done by substituting cotton 
seed meal for a part of the gluten. Although the second 
ration was fully as rich in protein as the first, and had as 
narrow a nutritive ratio, the animals failed to produce as much 
milk or butter on the second ration. ‘The proportion of coarse 
fodders was considerably increased in the second ration, and 
this may account in part for the smaller milk and fat yields. 
It is interesting to note that the percentage of fat in the second 
ration was larger for every cow than in the first. 

Summary of Daily Rations Fed, and Daily Milk and Butter 


Yield from Seven Herds with a Wide and 
a Narrower Ration. 
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coe ration, ) 708 | |22) 1.38/21150) 7.3] 19.4] 12.5|13.7| .67)1.41 QI} 29 |I9 
Nar. ration, ‘ ( [25] 1.80/22400) 5.7] 17.8] 9-9/ 13.6) .71) 1.30/73) 28 fia 
Standard,} - - 1725 |—|1.81|22500|) 5:6) — | — | — | — | — |=); aye 
p3 Wide ration, ) is ( |27/ 1.29 ee ee 14.1} 7.0) 14.0] .79] 1.01/50) 18} 9 
~ ( Nar. ration, 1 29 2.09 25350/5.5/15.1) 6.9/13.7| .76|1.10/50| 20] g 
Standard, < - |600 |- 1.50 18600 5.6 — | | — es Oe I et Se 
E 1 Wide ration, 750 | 28/ 1.63 30650 9.2) 18.4) 10.5 17.9 I.02| 1.03/59 18 |10 
. Nar. ration, 30| I.81/24950) 6.4/ 15.9) 7.1/18.3/ 1.07] .87 30015 1-9 
Standard, } - - 1750 |—|1.88)23250) 5.6) — |’ — | — | — | — |=] = jo 
F Wide ration, ( cae 31] 1.32/25450 9.3)15.1| 6.8)17.8) 1.01] 185/38) 15 | 7 
_ (Nar. ration, $| ~~ ( |33/2.23 26850) 5.5/18.0| 7.0) 18.5|1.04| .97/38\17| 7 
Standard, - - [800 |- 2.00 24800 5.6 — |) ~— ) — 1) — | — [Se 

§ First ration, ] 4478 { }32| 2.14 26750) 5.7) 16.7; 7.6/17.7| .98| .94/43| 17) 8 

 Secondration }§ ( |34] 2.16)26200) 5.5} 16.2) 5.6/15.4) .g0| 1.05136 18] 6 
Standard,t - - (7975 l= T.94 24050) 5.6 =| — | — | — |) — eae 








* ‘Total cost less value of obtainable manure. 


+ Assuming butter to contain 82.4 per cent. butter-fat and that 96.3 per cent. of the fat in the 
whole milk to be saved in the butter. 


+ Tentatively suggested standard of rations for animals of this weight. 
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A STUDY OF RATIONS FED TO MILCH COWS. aia 


SUMMARY OF RESULTS ON SEVEN HERDS. 


The fourteen tests with seven herds are summarized in the 
preceding table. The rations fed each herd in the different 
tests, the cost of the rations, the daily milk and butter product, 
and the cost of food to produce 100 pounds of milk and one 
pound of butter, are given in such a way that the results from 
- the two rations can be easily compared. From this table it 
will be seen that the narrow rations used, that is, those con- 
taining relatively large quantities of protein, were the cheaper 
and gave larger yields of milk and butter in the majority of 
cases. The greater cost of the rations in the case of herds A, 
B and C is due to the higher cost of grain feeds during the 
winter of 1893 and 1894. 


THE HFFHCT OF NARROW RATIONS ON MILK FLOW AND 
BUTTER VIELD. 

At the time of the second test in each case the cows were 
four weeks farther along in the period of lactation, and would, 
in consequence, naturally have fallen off in milk flow and but- 
ter yield. It is impossible to say exactly how much this 
natural shrinkage would have been. In animals as near calv- 
ing as some of these were the shrinkage would have been 
large; while in the case of cows in ‘‘flush,’’ the decrease 
would have been less marked. From a record of a herd of 
native cows and Ayrshires, extending over 15 years, includ- 
ing 83 different animals and 210 calvings, the New York 
‘Experiment Station concluded that ‘‘the natural falling off in 
milk for each month from calving is about g per cent. of the 
yield of the preceding month.’’ The shrinkage in butter 
yield would, of course, be less, because the milk grows richer 
in fat as the period of lactation advances. 

From the summary of the past two winters’ work it will be 
seen that there was an increase in the milk flow in three cases, 
when the animals were fed on the narrow ration, over that 
obtained when the animals were fed on the wide ration, and in 
three other cases the yields were practically the same, although 
in these cases the herds were four to six weeks further along 
in the period of lactation when the narrow ration was fed. Of 
the six herds which were fed the wider ration, followed by the 
narrower one, all except one gave an increase in butter yield 
during the second test. | 
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Although a shrinkage in production would naturally follow 
from advancement in period of lactation, the herds as a whole 
more than held their own when changed to the narrower ration 
from four to six weeks after the first test. The results are in 
accord with the best observations and experiments, in that so 
far as physiological effects are concerned narrow (nitrogenous ) 
rations give larger yields of both milk and butter than do wide 
(carbonaceous) rations. 


COST “GF THE RATIONS: 


In the majority of cases the total cost of the narrow ration 
was considerably less than that of the wide ration. Some 
nitrogenous grain feed like cotton seed, gluten, or linseed, was, 
in most cases, substituted in the second tests for a part of the 
wheat and corn feeds used in the first rations, in order to 
increase the nitrogenous matter. The total cost of the rations 
and the net cost after deducting the manurial value is shown 
in the summary table. ‘These show the total cost of feed and 
the net cost after deducting the manurial value, on the 
assumption that 85 per cent. of the nitrogen, phosphoric acid, 
and potash, of the fodders are obtainable in the manure and that 
they have the same value as in ordinary commercial fertilizers. 
The following tables give the cost of food to produce 100 
pounds of milk, and one pound of butter. 


Cost of Food to Produce roo Pounds of Milk. 









































Tora. Cost or FEED. Net Cost or FEEpD.* 
HERD. ; 
Wide Ration. | Narrower | Wide Ration. ees 
Cents. Cents. 
1 ge a cae hark ag $1.47 $1.15 79 52 
Diy to - - - 1.00 1.03 53 50 
Cee! é = : 1.41 1.30 gI 73 
Doh - - - 1.0L 1:10 50 50 
Bare % z a 1.03 ag, 59 39 
Ps Se - - - 85 Kolyi 38 38 
Siac AG ies Sn es 1.05} -94t _ 43t 364 
Average, ~ - 1.12 : 1.05 59 48 
* Total cost less that of obtainable manure. + First ration. + Second ration. 
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Cost of Food to Produce One Pound of Butter. 









































Tora Cost oF FEED. Net Cost or FEEp.* 
HERD. ‘ 
. : arrower : é Narrower 
Wide Ration. Ration. Wide Ration. ren 
Cents. Cents. Cents. Cents. 
Rs. = > 5 : 24 19 13 9 
B, - - - - 21 20 11 10 
es - - - 29 25 19 14 
ie - 3 - 18 20 9 9 
E, Z 2 . - 18 15 IO 7 
. 15 17 7 7 
a> < - : - 18+ 18t St 6 
Average, - - 20 19 11 9 
* Total cost less that of obtainable manure. + First ration. + Second ration. 


In cases where the coarse fodders used were similar in both 
the first and the second tests, the total cost of the second, or 
narrow ration, was generally less. When the net cost of food 
is taken into consideration, the narrower ration proved cheaper 
in all cases except two; in these the cost was the same for the 
narrow and wide rations. The lower net cost of the narrow 
rations is due to the fact that nitrogen is found in larger quan- 
tities in these rations. A large part of this nitrogen goes into 
the manure, and adds greatly to its value. 


SUMMARY.—THE HXPEHRIMENTS AND RESULTS. 


L[n the winter of 1892-93, the Station began making systematic 
observations of the winter feeding practices of Connecticut datry- 
men. The chief points upon which information was obtained 
were: Number of animats in the herd, breed, age, and approxt- 
mate weight of cach cow, length of time since dropping last calf 
and till due to calve again, kinds, weights, and chemical compost- 
tion of feeding stuffs used; weights of milk flow, percentages and 
amounts of butter-fat in the mtr. 

The feeding stuffs used on these farms included quite a long 
list, but those that tend to make a wide ration were employed in 
much greater proportions than were those which tend to make 
rations narrow. The following ts a nearly complete list. The 
nutritive ratios are calculated from the analyses made in the 
experiments taken, together with other analyses of like materials, 
as used in New England. The more nitrogenous materials are, 
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of course, those richest in protein or “ WAH formers,’’ while the 
more carbonaceous are those poorer in protein and having larger 
proportions of the fuel ingredients, t. e., fats, and especially the 
carbohydrates. The former, with smaller nutritive ratios (ratio 
or protein to fuel ingredients), tend to make narrow rations, while 
the latter make wide rations. 


CLASSIFICATION OF FEEDING STUFFS USED IN THESE TESTS. 




















NITROGENOUS FEEDING NUTRITIVE CARBONACEOUS FEEDING Nutritive” 

STuFFS—RICH IN PROTEIN, RATIO. STUFFsS—POoOoOR IN PROTEIN. RATIO. 
Cotton seed meal, - - 523 Corn fodder or ensilage, 8.5 
Linseed meal, 5 - 1.8 Corn meal, - - - 9.8 
Cream gluten, : - 24 Corn and cob meal,_~ - 9.9 
Gluten meal, - - - 2.4 Roots (turnips, etc.),  - 9.5 
Malt sprouts, = - 2.5 Potatoés, -/= - ey 13.0 
Pea meal, ~ - . 3.2 Hay, mixed grasses, - 10.9 
Gluten feed, - - - 4.0 Red-top hay, - - 10.8 
Wheat bran, - = 2 4.0 Timothy hay, = 13.0 
Wheat middlings, - ‘ a2 Timotby and red-top hay, 11.5 
Clover hay, - - = 5.1 Oat hay, - Z eae) 
Rowen hay, - - - 5.3 Corn stover, - - 17.4 





Ln 1892-93 stxteen herds were visited and a five-days test was 
made with each. In 1893-94 six herds were visited, and in four 
znstances the time of study of the feeding, management, and 
products of each herd was extended to twelve days. As soon as 
the analyses could be made the amounts of actual nutrients tn the 
rations fed were calculated, and in three cases other rations were 
suggested. The feed was gradually changed to the suggested 
ration with these three herds, and after four weeks from the close 
of the first test another twelve-days’ test was made with the new 
ration. . 

In 1894-95 four herds were studied on the same plan as in 
the longer studies made the previous winter, except that the 
length of time between the two tests, on the same herd, was 
shortened to two weeks. 

In general, there was the largest yield of milk and the largest 
butter production with narrow rations, t. e., those rich in protein. 
Wide rations—low in protein—did not, in these instances, favor 
large mulk or butter production. 

In the tests of 1893-94, and of 1894-95, when tt was possible 
to study the financial side of the feeding, narrow rations—rich in 
protein—were the more economical, 
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RATION FOR A MILCH COW. 

A proper ratiow for a nilch cow would furnish the nutrients 
needed to form the materials of the body and the milk, and the 
energy required to do the necessary muscular work and keep the 
body warm. Just what weights of digestible protein, fats, and 
carbohydrates will, as a general average, meet these needs ts a 
matter of uncertainty. The following rations have been suggested 
as guides tn the practical feeding of mitch cows of a live weight of 
rooo pounds: 


























German (Wolff) | Wisconsin. Sta- | Ration tentatively 
** Standard tion ‘* Standard suggested 
Ration.”’ Ration.”’ by the Writers. 
Lbs. Lbs. Lbs. 
Organic matter, - - - 25.00 24.50 25.00 
Digestible protein, - - 2.50 2516 2.50 
Digestible fats, - - - .40 af .5 to .8 
Digestible carbohydrates, - 12.50 13627 13 to 12 
Calories. Calories. Calories. 
Fuel value, - - © = 29,600 31,250 31,000 
Nutritive ratio, - = - Pears: 1: 6.9 EVs GO 





The ration suggested by the writers ts founded upon the physt- 
ological standard of Wolff, with allowance for the abundance and 
cheapness of foods of high fuel value, t. e., those rich tn carbo- 
hydrates and fats, in the United States. The experience of the 
last two years would, however, indicate that, tn general, it is _ 
more profitable to feed a cow in ‘‘the flush’ rather more protein 
than the suggested ration calls for. The very decided trend of 
these experiments ts toward nitrogenous feeding .* | 

FEEDING STANDARDS AND INTELLIGENT FEEDING." 

The subject of cattle feeding ts a broad one. The experimenter 
can only lay down broad, general principles. The right applica- 
tion tn each case must depend upon the intelligence and care of 
the feeder. Specific rules to cover all cases and conditions are not 
known, nor are they possible. There is no ‘‘best ration’? for 
mulch cows or any other animals, 

Different breeds and different animals of the same breed differ 
widely in thetr demands for food and the use they can make of the 
nutrients tt furnishes. The food that is most profitable for a cow 
when she ts giving the largest amount of milk might be very 
unprofitable for the same cow near the end of the period of 


* Explanations of methods of calculating rations are given in the Report of this Station for | 
1893, pages 168-173. 
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lactation. Feeding stuffs of the same kind vary tn composition, so 
that a given specimen may have more or less nutrients than the 
figures for average composition imply. They vary still more tn 
cost, so that.a given food material might be fed with large profit 
in one case and with equally large loss tn another. 

Different as are the above standards for feeding milch cows, it 
ts probably true that three-fourths of the feeders in this State 
would find their herds gtve better returns tf they should try to 
make the rations which they feed conform to either one of the 
three cited, This would follow not more from the wmprovement 
in the ration fed than from the increased attention to details in 
care and handling which would follow better attention to feeding. 

Like other manufacturers, the dairyman must reduce the cost of 
production to keep up his profits. The minute economtes have 
become necessities. Sctence can help the dairyman by giving him 
the results of tts accurate experimenting, but, after all, the best tt 
can do for him ts to help him to help himself. 


CONCLUSIONS. 

The studies thus far made with Connecticut datry herds, taken 
zn connection wth experience and experimenting elsewhere, seem 
to warrant the following conclusion: 

First.—Our farmers need to make a much closer study of the 
endividual cows of their herds and to reject the unprofitable ones. 
The relative productiveness of cows can be easily and cheaply 
studied by the use of the Babcock mitk test, together with datly 
weighings of the milk product. 

Second,—A closer study of the value and economy of the feed- 
ing stuffs produced on the farm is important. Such feeds as 
clovers, corn fodders, corn stover, oat hay, and peas and oats, 
should be more largely grown. These have little value in the 
markets, while, for feeding, many of them are fully equal to, and 
some more valuable than, the best grades of hay. When first- 
class hay sells for from fifteen to eighteen dollars per ton, it ts one 
of the most expensive datry feeds. 

Third.—The nitrogenous (protein) feeding stuffs like clovers, 
cotton seed, linseed, and gluten meals, should be more extensively 
used as datry feeds. These feeds have been shown to exert a greater 
enfluence on the quantity and quality of animal products than corn 
and even wheat feeds, and when the manure ts carefully saved they 
are of great value for keeping up the fertility of the farm. 
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SOILING EXPERIMENTS WITH LEGUMINOUS AND 
CEREAL CROPS. 


DV Cy oa PHEROPS. 


PREVIOUS FEEDING EXPERIMENTS WITH GREEN. FODDERS BY 
. Hiheol ss LION: 


During the summers of 1891 and 1892 the Station carried on 
a number of feeding tests with milch cows on different fodder 
crops. ‘The object of the experiments was to study the values 
of different green fodders for milk and butter production, and 
the effects of the rations on the milk product, with especial ref- 
erence to the quantity of fat produced. A small grain ration, 
mixed in most cases with cut hay or straw, was fed once a day. 
From fifty to seventy-five pounds daily per animal of the 
various green fodders were used. 

Four cows were used in these earlier experiments, and were 
all fed the same kind of fodder during each individual .period. 
In 1891 the feeding experiments were carried on from June 
8th to September 22d, and were calculated in four-day periods, 
although the same fodder was fed from twelve to sixteen days 
in nearly all cases, thus making up two or three four-day 
periods. In two tests with Hungarian grass the amounts of 
feed were limited, and the fodder could only be fed for seven 
or eight days in each case, leaving but one four-day period for 
the test. In 1892 the experiments were carried on from May 


29th to August 15th, and the test periods covered seven days. 


In each year three or four days were allowed as a preliminary 
period on each fodder, before the test was begun. All of the 
fodders were analyzed, although the digestion factors were 
assumed from the averages of work done elsewhere. In 1891 


the fats only were determined, and in 1892 both fats and 


solids were determined in the milk. 

The results in a general way pointed out quite forcibly the 
high value of nitrogenous green fodders, such as clovers, oats 
and peas, soy beans and cow peas for milk and butter production. 


‘ 
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A summary of the work, essentially as published in Bulletin 
No. 9, is here given as an introductory to the experiments of 
1895, which follow. 


SOILING AND .SOILING -CROPS. 


Under the soiling system more stock can be kept on a given 
acreage than by pasturing; much of the expense of fencing is 
saved; nearly all of the food given is available for the for- 
mation of milk and its constituents, as there is no waste of 
energy in searching for food, and the manure can be preserved — 
free from waste. 

The best crops for soiling are those rich in nitrogenous 
ingredients or protein. Although smaller crops are usually 
obtained with the legumes (clover, peas, etc.,) than with fod- 
der corn, the fodder from the legumes is much richer in nitro-- 
gen, and hence of more value in the production of milk, cheese, 
butter and beef. That is to say, corn fodder makes a one- 
sided ration unless some considerable nitrogenous feeding stuff 
is used with it. ‘The legumes are particularly valuable for — 
furnishing the protein which is lacking in corn fodder, and 
likewise in corn meal, ordinary hay and straw. The legumes, 
being nitrogen collectors, are able to obtain much of their food 
supply from the air and subsoil. ‘They add to the fertility of | 
the soil by the decay of their roots, stubble and leaves, which 
are left in and upon the soil when the crop is harvested. 

‘The more extended use of fodder crops like the clovers, field 
peas, cow peas, vetch and alfalfa, isa matter that should receive 
the thoughtful attention of farmers. ‘These crops can all be 
grown in Connecticut, and with the exception of alfalfa have 
been successfully grown and fed at the Station during the past 
tour. years, 


RESULTS OF FEEDING EXPERIMENTS WITH MILCH COWS AND 
SOILING CROPS, I89I AND 1892. 


The best results on quantity and quality of the milk were 
obtained where rations with relatively large amounts of protein 
were fed. ‘The experiments seem to indicate that rations con- 
taining a larger proportion of digestible protein than that called 
for by the commonly accepted standards, are to be preferred. 
Rations rich in protein are especially important early in the 
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period of lactation, when the productive capacity of the cow is 
most heavily taxed. The quantity and quality of the milk 
may be improved by the use of foods rich in protein, and the 
manure is more valuable than where more starchy foods are 
used. 

In these experiments, where clover was fed the amounts of 
milk and butter were considerably increased, and the percent- 
ages of fat were higher than during tests with Hungarian 
grass, which were made just before and after those with clover. 
The average four-days’ product from four cows during the 
three periods of the clover tests (beginning August roth, 14th 
and 18th) of 1891, was 281 pounds of milk and 15.6 pounds of 
butter, and the average percentage of fat in the milk was 5.3 
per cent., while for the Hungarian tests (beginning August 
3d and 27th) the average quantity of milk was 249 pounds, 
and of butter 12.9 pounds, and the average percentage of fat 
ao per cent. 

Of course such experiments as these, in which the number 
of cows and the number of tests were small, the periods 
short and the composition of the rations was not determined 
with the greatest accuracy, cannot give results as reliable as 
are to be desired. The conclusions are therefore to be taken 
with these things in mind. Their chief value is in the 
general confirmation they give of the value of green fodders 
rich in nitrogen and the advantages of their use in soiling. 


EXPERIMENTS WITH LEGUMES AND CEREAL FODDER CROPS 
IN 1895. 


During the summer of 1895 the Station carried out a series 
of feeding tests for the purpose of studying the relative values 
of green fodders high in protein, as compared to those low in 
protein. Those containing relatively large quantities of protein 
were oats and peas, clover, cow peas, soja beans, rowen grass, 
and peas and barley, while those belonging to the group con- 
taining relatively small quantities of protein were oat fodder, 
Hungarian grass and corn fodder. 

Six animals were used in the experiments, three in each of 
two groups. An effort was made to get cows in nearly the 
same condition as regards amount of products. They were 
ordinary grade stock, bought from dairy farmers or taken from 
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the college herd. Each of the animals had calved within four 
months previous to the beginning of the tests. The following 
is a brief description of the animals: 7 

No. r.—A grade Jersey; weight about 700 pounds; about 4% 
years old; calved March, 1895; not with calf at starting of test. 

No. 2.—A Jersey and Guernsey cross; weight about 800 
pounds; 8 years old; calved in March, 1895; not with calf at 
starting of test. 

No..3.—A pure Jersey; weight about 750 pounds; 8 or 9 
years old; calved. March, 1895; due to calve February or 
March, 1896. 

No. 5.—Grade Jersey; weight about 700 pounds; 8 or 9 years 
old; calved April, 1895; not with calf at starting of test. 

Vo. 6.—Grade Jersey; weight about 800 pounds; 8 years 
old; calved June 14, 1895; not with calf at starting of test. 

No. 7.—Grade Jersey; weight about 800 pounds; 6 or 7 
years old; calved May, 1895; not with calf at starting of test. 


OBJECT AND PLAN OF EXPERIMENTS. 


The object of the experiments was to study the relative effects 
of leguminous and cereal fodders on quantity of milk, and on 
total quantity of fats and solids in the milk. ‘The plan of the ex- 
periment was to take two groups of cows as nearly alike in total 
yield of milk and of butter-fat as could be readily found, and 
to feed one group mainly on leguminous fodders, plants belong- 
ing to the clover family, and the other group on cereal fodders, 
or plants belonging to the grass family. At the beginning of 
the experiment both groups were fed on a similar ration, and 
the yields of milk and fat compared. ‘The fodder used for this 
preliminary test was oats and peas. Then cows 1, 2 and 3 were 
continued on the same class of fodders as in the preliminary 
test, while cows 5, 6 and 7 were given cereal fodders, beginning 
with oat fodder. 

The green fodders were in all cases hauled to the barn and 
fed.in the mangers, a two-days’ supply usually being weighed 
out at one time. A small grain ration was fed once each day 
in addition to the green fodders. This was the same for each of 
the animals during all of the time of’the tests. The different 
fodders were fed in nearly every instance fora period of two 
weeks, and the test included the last nine days of this period. 
Five days of preliminary feeding preceded each test. 


} 
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The following table (10) gives the percentage composition of 
the various green fodders, and of the wheat bran and corn meal, 
at the time of feeding. 

(CABLE ETO! 


Percentage Composition of Green Fodders and Grain Feeds 
Used in Soiling Experiments. * 



































3 ° 
2 ¢ ne © 
KInps. eae S o s o & 5 5 
SAMPLING. a £ a pe a < 
A 2 
ho % % ho % | % 
Oats and peas, - “ July-to;e 15, = | 16.1) 3.32 | .98) _ 6,32:)3.821.7.66 
Oat fodder, 2 - July 1O;e'1s, =) 1'10..7|" (2.67 |'1.00) "8.72 1'5:.35).1.900 
Hungarian grass, - Aug winks. 1) 21,3). 2.60 | 1243) 10530: ('5:001 2.00 
Soy bean fodder, : AUCs ers c= | 21.1) 3.78 | ..86)) 8:48-)5.50) 3 62 
Clover rowen, - eopeNe. Venda 1Ome~ 125.71 4035 |-1.25| LY.12-)6.42)2.22 
Hungarian grass, - WUC wet Ss er tO, = 1-20.2) 2.41 87) 12,58) i112. 27 
Soy bean fodder, : Aug y 26-631, =3'25.2), 3.24 11.00!) 11.80 16.94) 2,21 
Sweet corn fodder, - PLUS m2Obees hye 20.0), 1.70") 58) 12/54.14,.54) 1.24 
Cow pea fodder, - - Denil a Lovee 20,01. 3029") ).S2|-10720: 3244) 2,24 
Sweet corn fodder, - peptetsa91O. 21-7) 1207 | .O5| 13.75 14203) Lake 
Sweet corn fodder, - Pept. 24¢h25,. i) FO.8) 1.79) 53) 11-7671 3.64.1, 7° 
Soy bean fodder, 2 sept, 24 & 28, - | 24.7) '5.39| %8o) 10.58 | 5.21| 2.60 
Rowen grass, - - OGte Tas, sa} 32.01) 5.20) 1:92) 14.88.18.00) 2.68 
Barley and peas, =) We OCEQS thie 1S ie 
Ts: - PLO. Si 390i 10.83) SF LS 4.00 mins 
Wheat bran, - - = - 2 - |90.4| 18.81 | 5.53) 55.08 | 7.00] 3.99 
Corn meal, - = 2 - - - = |90.5} 11.31 | 4.72) 71.68 \1.31) 47 








* The results of these analyses are given in detail in the last part of this Report under 
“* Analyses of Fodders and Feeding Stuffs.”’ 


DIGESTION EXPERIMENTS WITH THE GREEN FODDERS. 


In the feeding experiments with milch cows on green fodders 
previously made by this Station, we were obliged to assume 
figures for the proportion of digestible nutrients from averages 
of the results of experiments made elsewhere? ‘The number of 
digestion experiments that have been made on green fodders is 
_small, and a considerable error must necessarily result from 
using averages of so few tests. In order to increase the value 
of these experiments, and with the hope of adding to the gen- 
eral knowledge of the digestibility of feeding stuffs, digestion 
experiments with sheep were made on the same fodders and 
during the same time that the green crops were being fed to the 
cows. It has been found that the different ruminating animals 
digest very nearly the same proportions of nutrients from the. 
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‘same kind and condition of fodder. Hence it is generally con- 
sidered that the results of digestion experiments with sheep 
are quite applicable to cows. As digestion experiments with 
sheep are more conveniently made than with cows, sheep were 
chosen for these trials. 

In determining the digestibility of any fodder the quantities 
of the various nutrients, protein, fat, etc., fed to the animal 
during a given period, and the quantities of the same nutrients 
found in the solid excrements are estimated by analysis, and 
the differences are taken as a measure of the amount of each 
nutrient digested by the animal. 

In the following table are given the percentages of each of 
the nutrients of the various fodders which were digested. For 
example, in table 11, in the case of oats and peas, the figures 
81.5 in the column headed “ Protein,’* mean that S7agepen 
cent. of the protein of the fodder as fed, was digested by sheep 
A and B. 



































TABLE II. 
Percentage of Total Nutrients of the Green Fodders Actually 
Digested.* 
Fs 18 
= or 8s) 2 BSE) aes 
Kinps oF Fopper. 3 2 - a O68 a 2 So 
s wa a ze Fa 5a 
| % % % % ra ie 
Oats and peas, - - 14| A & B, | 81.5 | 73.6 | 66.4 | 57.5)| 35.0:)6770 
Oat fodder, - : - i) C & D,.| 75-3 | 60.9) 63.1 | 60.2 4ar8 a odes 
Hungarian grass, - =~) 16.1, A-& B, |.69.3.) 83.6| 70.1 1274.4 | Sees enome 
Soja beans, - - e917 | C&D, | 78.8 | 5a. | 72.0) 50, 16m ee 
Clover rowen, = - 18 | B&F, | 61.9 1.61.3 |'65.3 | 52.6 | agua Ooes 
Hungarian grass, - =) | 19 | C &-D, | 61.3 | 61-2 | 67.8)) 71.31 68.7 Goer 
Soja beans, - : = |20 | B&F, | 69.3 | 54.3'| 73.5 | 40.0.) 20:4 Gore 
Sweet corn fodder, - of 2t.t C&D, 4 65.6,/978.3) Yar eae Gree 
Sweet corn fodder, - - 22 1 B& F, | 66.5 |°81.7) 78.3. "60:7 | SOsaaenaes 
Cow peas,. - - - 23 1.C & D, | 74.0 | 5924 | 84.2)| 57.5 2300 ee 
Sweet corn fodder, - - -|.24'| C&D, | 63.3 | 78.0 | 79:1} 65, 1) 50,307 aeome 
Grass (rowen), - - | 25.| Bi& F,}-71.7 | 52.94 67.8, 63.8) agian 
Barley and peas, - =| Jo) © D, 1.77.2 | 59.9 | O1.4 |.43.57) 4G Goes 














*The digestion experiments, the results of which are here given, are printed in detail 
further on in this Report. 


Table 12, which follows, gives the percentages of the differ- 
ent nutrients actually digested. 
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; TABLE 12. 
Percentages of Digestible Nutrients in Green Fodders, Wheat 
Bran and Corn Meal Used tn the Experiments. 















































DATES 2 = : i 

KINDs. OF Se g S 3 2 

SAMPLING. 6s me E 9 al 

% Be Si Rel Oates 
Oat fodder, - - sy ie)UlystO:& 15, ~—| 11.42) 2.00) 9. 70ims.501 3.22 
Oats and peas, - - Zale UlystO rest St = 1299.83) 2.71) 272) ade20) 2.20 
Hungarian grass, - - enue 8 8.0 1) 13. 00l 180.1. 10) CO. 24.40 
Soy bean fodder, - °- <a TeAUG elas e (S| 12.30) 2.0812 47 Onl dpeny Ss 
Hungarian grass, - - erimAUss 15 °S TO. | 16.9212 1.48) 28318 8.531 5 75 
Clover rowen, > - PMImAUCE ES ANE) 9 84,25) 62,00h). p77 e20l 3.54 
Sweet corn fodder, - Sa AUS O89 3Te se! 13.18) gs) 345) Or 20r2t40 
Soy bean fodder, - : PUTMAN yea eo 3h et PT ALT S| /2e25) 5A eS07h 2.04 
Sweet corn fodder, . SUP emepisal 2 &2LO;4=) |) 55.22) 1.31) 1 .6Q"EOr7 7\ 2.45 
Cow pea fodder, - = =) Poept, 12.2 16, ="|'13.49}) 2.43] s40}, 8-59) 1,508 
Sweet corn fodder, - = dimepiucd4 & 25,01 13.21) 1513). -4bh) 9,302.97 
Soy bean fodder, - : - | Sept. 24 & 28, - |14.94] 4.24) .48] 7.62) 2.60 
Rowen grass, : - noe Chet re ae 5, +h 20,02) 3477) £.O1/110.06) 510 

Barley and peas, - < =) | OctS711, 13 & 

15, - =| 10,68|) 3,011 :50l 5,002. D7 
Wheat bran, - - - = | - - - |60.84] 14.67] 4.20] 39.66) 2.31 
Corn meal, - - = - | - a : = 172,05) °7.-00| 4,47) 00221). 37 
The kinds and weights of green fodders used per cow per 


day are given 


in the following table. 


TABLE 13. 


Kinds and Amounts of Green Fodders Used per Cow per Day. 
Dates of Feeding and Dates of Tests. 























GREEN FODDERS. 
3 OF eee He te Cows 1, 2 and 3. Cows 5, 6 and 7. 
a PERIODS. TESTS. 
Kinds. £ Kinds. = 
rts 1 July se Jule i Oats and Peas, 70| Oats and Peas, 70 
2, |July 3-24, |July 16-24, | Oats and Peas, 70| Oat fodder, 70 
3, 1 ee Aug. 2-10, | Soy beans, * | 70} Hungarian, 70 
4, |Aug. 11-24*|Aug. 16-24*| Clover rowen, 70| Hungarian, 70 
5, see bs Sete me Soy beans, 70| Corn fodder, 80 
6, |Sept. 8-21, |Sept. 13-21,| Cow peas, 70| Corn fodder, 80 
if 1 Bee a Oct. 4-12, Rowen grass, 70| Corn fodder, 80° 
8, |Oct. 13-25, |Oct. 17-25, | Barley and Peas, | 70 Barley and Peas, | 70 

















* The second Hungarian test ended August 19, as there was no preliminary period. 
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THE RATIONS FED. 


The feeding periods indicate the time through which each 
of the fodders was used. ‘The last nine days of this period 
were in each case taken to represent the test; five days being 
allowed after a change of feed before beginning the test. 
Each feeding period thus includes a preliminary period and a 
test period. The column headed ‘‘ Periods’’ simply gives the 
numerical order of the tests. Period 1 was a short prelim- 
inary period during which the yield of milk and butter-fat for 
the two groups was compared. 

During most of the tests seventy pounds of the green 
fodders were used, together with a very small amount of grain 
feed for each animal per day. In the corn fodder tests the 
amount was increased to eighty pounds. ‘This was found 
necessary in order to satisfy the wants of the animals. 

The green fodders were weighed as soon as practicable after 
cutting, a two-days’ supply usually being weighed at one time. 
In a few cases coarse butts of the fodders were not entirely 


eaten, and the nutrients in these were calculated as accurately - 


as possible and deducted from the rations as fed. ‘The grain 
ration consisted of two pounds of wheat bran and one pound 
of corn meal, daily: The grain feed was purposely made 
light, in order to obtain the maximum effect from the green 
fodders. ‘Table 14 gives the rations fed. It will be noticed 
that the cereal) fodders, rations 1, 3, 5; sete) in -aligee ee 
contained relatively small quantities of protein, and hence the 
nutritive ratios were wide; while the leguminous fodders 2, 
4, 6, etc., were in nearly. all. cases: quite: mich aneraeae 
and gave narrow nutritive ratios. ‘Iwo conditions in regard 


to the leguminous fodders tended to increase the protein in the. 


rations made up of such fodders, over those made up of the 
cereal fodders. ‘The leguminous fodders when harvested were 
richer in protein, and in most cases this protein was more 
thoroughly digested thah in case of the cereal fodders. 


RESULTS OF THE EXPERIMENT. 


The following table (14) gives the amounts of digestible 
nutrients fed in the different rations, as determined from the 
analyses of the fodders and the digestion factors obtained in 
the digestion experiments with sheep, together with the 
weights actually eaten. 
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TABLE 14. 


Rations fed per Cow per Day. 


Amounts of Digestible Nutrients and Potential Energy in the 
































































































































3 so L DiGeEsTIBLE NUTRIENTS. 
& oa s 
Sy Kinps oF FEED. & és a ] res rales 3 3 
5 BT ilo (oS) a eat eee ie 
§ e).8 | 4 CN ge ine 
i Lbs. | Lbs. eran ips ieee Cals ri sf 
(Oat fodder, - s - | 70 | 13.79] 1.40] .49| 6.10} — — 
Corn meal, 1 Ib., : 
I Wheat bran, 2 lbs., | Grain, Bi peer 218 BOW TST 03. a a 
L Total, : : = 16,514) 1i78:|' .62 | 07.78 | 20805) 6.0 
| ( Oats and peas, - Sie OME LT a2 4 LsQ0. |, («50m 8. ly me — 
5 Grain, = - - - . Sete 7 25238 | e303 | — 
ad A Ms 
L sotain ss - ert On Geo fb yoo 6 Cbd | Lo200 1°G.0 
Hungarian grass, - =e 7Oe thE 4.01,\,1;20°|'7.83 7:63) — — 
3 Grain; ——_- - - - yl oie Ay Gee | vee te ESO OS ea — 
Total, “ 2 - | — | 17.68 | 1.64) .96) 9.26 | 24825) 7.0 
(Soy bean fodder, - we Ol AsO te 2.00.1 -.33 1 6.20 | a — 
| Crain. sa : il ae Bhai 38 13] 1.63| — a 
4 4 Ge eee AT 42240) ~ 7,830) yA er 
| Reéiuse, - - - - Gin eke tO 03.  T.O4 es —— a 
L Total, aoe LO Osha: od ,40') 10,70 | 10140 |) oro 
| pineetian grass, = aa Tubes qmer-O4 7) 637 10,02), — — 
id Grain, - - : - olen ok) - OR anon KS BS tao k Ola — 
| — —- —- ——_|-—— 
eet Cotal; - - - | — | 21.06 | 1.42) .50 11.65 26420) 9.0 
( Clover rowen, - 2 22170 | P7981 1.98.) 384.1. 7.55. — 
6| Parain, s- - = asl oF hearro i. 438 13| 1.63) — oe 
Total, - - -|—/20,70|2.96| .67| 9.18 | 24105) 4.7 
( Sweet-corn fodder, - - \80 1-16.48 | .76)) .36°| 9.407) = — 
| Grain, - - - - - ch Lh pwede eee te 13|} 1.63) — = 
oy ies = 119.20 (1.14) .49,)) 11.03 | = oo 
| | Refuse, - - - api e—sihee Tt, 14) | »4O4 o2} 1.08; — — 
ime Total, - - -|—1|18.06;1.10| .47| 9.95 | 28380} 9.1 
( Soy bean fodder, - - | 70 | 17.64] 1.58] .38| 8.06; — — 
| Grain, e 3 2 3 Pay OA aidee tate) eee he ta bn Pele — wee 
8) - — | 20.36 | 1.96 51| 9.69; — — 
Refuse, - - = Newari 2070 | 2] O4¢ La] Q\ ro 
fee 1 otal, ae, - | — | 17.66 | 169} .47)| 7.90 | 19820| 5.3 
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TABLE 14.—( Continued. ) 








































































































e Z 2 Sree NUTRIENTS. 
— Fe a aoe 
GC a | as F 5 
~ Kinps oF FEEp. a se S : go = 6 ai 
3 is) = o oO 2 
z tepals U2). cae 
eae Lbs. | Lbs. -1. Ebs..|- Lbs, + Lbs: Cal. = 
( Sweet-corn fodder, - = 51804019, 36' 11605 8S.) eee — 
Grain, sae - - Pilg) (a Pag feet ey 9 Mec te ween ig (Mee — 
— | 20.08 | 1.43 | ..68 | 12.21 —— me 
Refuse, - - - = Se} Ts914 07-6 O04 ISOraios = 
l Total, - - -|—{|18,17|1.86| .64) 10.41 | 24590| 8.7 
( Cow pea fodder, : oO TATOO |le7On aod tee] wanes — 
| Grainy; +) 20.2.8 *o bgeV 2.92 [7389.99 6g: en 
10} 4 mem ire £ eh oo - 
L Total, - - -|—|1672/2.08] .47| 9.03] 22660| 4.9 
( Sweet-corn fodder, - .}'80°| 18.04 |>*290'! 433°), 0.34 jee — 
- Grain, - - - =) 3 2.921. BSc ese ae eke Os ree — 
: Total, -  - -|—1/17.76| 1.28} .46 | 10.97 | 22725; 9.4 
| Grain, ee - “ = 1°70.1-22,96| 2.64.) 77 10:07) — 
et Grain, - - alee S tt ai72 |e Baa iOS cee —— 
| Total, - - -|—|26,68|3.02| .84/ 12,90) 32040| 4.4 
( Barley and peas, - ~H7O | 13/35 52,104 ae 35 he 5 OD eee — 
13 | Grain, - - . a8 |\ 2 8.49 a8) ero oT Oe meee —_ 
l Total, -- -  -}|— 116,07 /2.48| .48) 6.65 | 19005) 3:2 
Suggested standard for 
cows of 750 lbs.,* - | — | 18,00} 1.87; — — | 28250; 5.4 














* See page 61, this Report. 

RESULTS OF THE EXPERIMENTS. 

The results of the experiments somewhat in detail are 
given in the following tables. 

In tables 15, 16, 17 and 18 the yields of milk, solids, and fat 
by each cow in each test (except the preliminary test) have 
been grouped in accordance with the two classes of fodders 
(leguminous and cereal) which were fed. In tables 19 and 20 
the yields of milk, 6f fat, and of solids for each group of cows 
for each period, and the protein and fuel values of the rations 
fed are summarized. At the beginning of the experiment 
(period 1) each group was fed the same ration and again at 
the end (period 8). 


Pounds of Milk and Fat and Percentag 
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TABLE 15. 
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ges of fat for Periods of Nine 















































Days. Cows fed on Cereal fodders, 

a Tiers of Cow No.5. | Cow No. 6 | Cow No. 7 

=) | FEEDING TEsTs. KiInpDs OF FEED. | 

x | Milk. Fat. | Milk. Fat Milk. Fat 

3 | Lbs. | g |Lbs.| Lbs. | g |Lbs.| Lbs. | g | Lbs. 
2 July 16-24, @atssa7- - 125.0) 4.47|5.58 113.3/4.07| 4.60 128.1/ 4.51|5.79 
3 Aug. 2-10, Hungarian, - 129.6] 4.49) 5.83) 112.5] 4.13] 4. 65 130.7| 4.70| 6.14 
4 Aug. II-19, Hlungarian, , - (115.0 4.81/5.55 106.8) 4.47] 4. 77 123.2| 4.68] 5.79 
5 rere a Corn fodder, -- | 103.5] 4.61/ 4.77) 76.5| 4.48] 3. fe 102,2| §.02/}5.13 
6 Sept. 13-21, | Corn,fodder, - | 87.2/5.4 4.71 TAGS A Panlige 46 95.414.9 | 4.72 
7 Oct. 4-12, Corn fodder, - | 104.9|5.4 |5.66) 88.4)4.8 | 4. 22/116.8/4.8 | 5.64 
eae ct, 17-25, Barley and peas, 103.9]5.7 |5-94| 9I.7| 4.9 |4. 46 117.6} 4.8 | 5.66 

TABLE 16. 


Pounds of Milk and Fat and Percentages of Fat for Periods of Nine 
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Days. Cows fed mainly on Legumtnous Fodders. 
a Cow No. 1. Cow No. 2. Cow No. 3. 
8 F eee OF Kinps oF FEED. 
—.. Milk.| Fat. | Milk.| Fat. | Milk] Fat. 
Bu Lbs. |Av.%] Lbs. | Lbs. Av. Lbs. | Lbs. |Av. %| Lbs. 
July 16-24, Oats and peas, | 130.5) 3.42) 4.46, 175.9) 4.26] 7.47| 123.0) 5.26/6.44 
Aug. 2-10, Soy beans, - | 110.9/3.31/3.64/ 145.4] 4.21/6.11| 112.3] 5.22|/5.87 
Aus, 16-24, | Clover, - Pht 74-3200 4.31 134.6] 4.50] 6.05) 107.5/ 5.50] 5.87 
Hee ae t Soy beans, - |117.6):3.47| 4.21] 121.6] 4.31| 5.23] 102.3/ 5.24] 5.36 
Sept. 13-21, | Cow peas, eed. 215.45) 4-20) 90.0| 4.4 13.07 96.9) 5-7 5.46 
Oct. 4-12, Rowen, - . 129.6 3.6 4.70| 124.1} 4.7 | 5.86 93.6 5.7 5.36 
Oct. 17-25, Barley and peas,| 140.0) 3.4 | 4.71 117.3/4.6 |5.35| 81.9/5.7 |4.67 
TABLE 17. 


Pounds of Milk and Solids and Percentages of Solids for Periods 
of Nine Days. 


Cows fed 0 on Cereal fodders. 


os 























Cow No. 7. 





























w DaTEs Cow No. 5. Cow No. 6. 
8 OF KINDS 22 fe 
Pe NG | OF FRED. | Milk. | Solids: | Milk. |. Solids. | Milk. | + Solids, 
3 Lbs. % ebseaielubs: % Lbs. | Lbs. % Lbs. 
mee jaly 16~24,7 Oats, - - | 125.0] 12.86] 15.98] 113.3] 12.72] 14.36) 128.1| 13.06/ 16.72 
3 | Aug. 2-10, | Hungarian, | 129.6] 13.13] 16.90] 112.5] 12.82] 14.38] 130.7] 13.39 17.49 
4 | Aug. I1-19,| Hungarian, | 115.0) 13.41] 15.28/ 106.8/ 12.80) 13.72) 123.2) 13.38| 16.52 
5 ae shay | Corn fodder| 103.5] 13.17] 13.65| 76.5|13.05| 9.97| 102.2| 13.70] 14.00 
6 | Sept. 13-21) Corn fodder,| 87.2} 14.21) 12.39] 74.3/13.42] 9.97| 95.4 13.76 13.13 
| Oct. 4-12,| Corn fodder, | 104.9] 14.45] 15.15] 88.4] 14.10) 12.48] 116.8] 14.13) 16.37 
8 Oct.17-25,| Barley & peas,| 103.9] 14.74] 15.34] 9QI.7| 14.22] 13.03) 117.6] 14.09) 16.57 
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TABLE 18.—Pounds of Milk and Solids and Percentages of Solids for 
Periods of Nine Days. Cows Fed mainly on Leguminous Fodders. 








| Periods. 


MOnrI nn HW WN 





Cow No. 2. 





























DaTEs Cow No. tr. Cow No. 3." 
OF KINDS 
FEEDING | OF PEED. | Milk. | Solids, “| Milk. |_| “Solids. Miike /iaueonam? 
Lbs. % hbs-. 19. bs: % Lbs. il) Lbs: % Lbs. 
July 16-24, | Oats & peas, | 130.5! 12.03] 15.67| 175.9| 12.40, 21.76) 123.0] 13.90, 17.06 
Aug. 2-10, | Soy beans, - | I10.g) II.g1| 13.18] 145.4) 12.50) 18.12] 112.3] 13.92/ 15.62 
Aug. 16—24,| Clover, - | 117.7|.12.35| 14.40] 134.6] 12.52) 16.83] 107.5] 13.96] 14.98 
jee arn t Soy beans, | 117.6, 12.41| 14.60] 121.6, 12.33] 14.98] 102.3] 13.70) 14.01 
Sept. 13-21,] Cow peas, - | 124.2) 12.26/15.19] 90.9) 12.45/ 11.30} 96.9] 14.45| 14.02 
Oct. 4-12,} Rowen, - | 129.6, 12.98] 16.87] 124.1| 13.63) 16.94] 93.6) 15.26/14.29 
Oct.17—25,| Barley & peas,| 140.0, 12.66] 17.68] 117.3] 13.38) 15.73] 81.9/15.33|12.60 ~ 











DISCUSSION OF THE RESULIsS: 


With the exception of the preliminary period at the begin- 
ning of the experiment, each of the fodders was fed two or 
more weeks, and the actual test covered the last nine days of 
this period. ‘The milk was weighed at each milking, and a 
combined sample of the night’s and morning’s milk of each 
cow was taken for fat determinations by the Babcock test. A 
composite sample, covering two or three days, was also taken 
from each cow’s milk, and determinations of the total solids of | 
the milk were made three times weekly. ‘These determinations 
were made regularly throughout the experiment, including 
the preliminary part of each feeding period. The daily yield 
of fat for each cow was calculated from the weight of each 
day’s milk and the corresponding percentage of fat, and by 
adding the daily weights the total fat for nine days was 
obtained; and the yield of solids from each cow was obtained 
from the two or three days’ yield of milk and the corresponding 
percentage of solids, and these two and three days’ yields were 
added to obtain the total solids for nine days. ‘The butter 
corresponding to the nine days’ fat yields was obtained by 
adding one-sixth to the weight of the fat. 

It will be noticed that the two lots of cows were quite uniform 
in the amounts of milk and of fat produced during the oat and 
pea period (1) when both lots had the same kind of fodder. 
As soon, however, as cows 5, 6 and 7 were given oat fodder in 
place of oats and peas, although the dry matter of the ration 
was larger than before, there was a marked falling off in pro- 
ducts. This cannot be well accounted for except in the fact 
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that the oat fodder was much poorer in protein than the oats 
and peas. Cows 1, 2 and 3, which were continued on the oats 
and pea fodder, fell off but little in milk flow and amount of fat. 
Cows 5, 6 and 7 just about held their own during the Hunga- 
rian tests, but on the sweet-corn fodder rapidly fell off in 
amounts of milk and of fat. This was especially true in the 
first test with sweet corn. This lot of fodder was thickly 
planted, had a rather small proportion of ears, and in the di- 
gestion tests* was much less digestible than some of the later- 
fed lots. The increase in milk and fat made by these cows 
during the last corn fodder test, points out the higher value 
of the thinly sown, more mature corn fodder, as compared 
with immature or thickly sown fodder. 

The results.are summarized in tables 19 and 20, on page go. 
The size of the rations fed is indicated by the total protein 
and fuel value. In all cases except one (period 5), the rations 
made up mainly of leguminous fodders contained larger 
quantities of digestible protein than our suggested standard 
(1.87 pounds for cows of 750 pounds live weight), while the 
rations made up of cereal fodders contained much less protein 
than the suggested standard. The milk flow seemed to be 
regulated largely by the amount of protein fed. In all cases, 
except the last corn fodder test, the cows fell off in milk flow 
whenever there was a considerable reduction in the quantity 
of protein fed—notice periods 1 and 2 and 4, 5 and 6, table 
19,—and increased in milk flow whenever there was a consider- 
able increase in the amount of protein—notice periods 6, 7 and 
8, table 20. ‘This tends to confirm the judgment expressed in 
connection with our winter feeding work,f that rations con- 
taining relatively more protein than that called for by the 
commonly accepted standards are to be preferred to those 
containing less protein. 

It will be noticed that down to the end of the sixth test, 
cows 1, 2 and 3 fell off in milk flow and total fat gradually 
but less rapidly than cows 5, 6 and 7; and that in all 
cases except period 3, gave a larger amount of product than 
did cows 5, 6 and 7 in the corresponding periods. In the 
seventh feeding period, when rowen grass was fed, cows 1, 2 and 
3 increased rapidly in the amount of milk and the quantity of 





* With sheep described later in this Report. + Page 75 of this report. 
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fat over that produced during the cow-pea test shortly before. 
On the corn fodder rations, cows 5, 6 and 7 diminished in 
milk flow quite rapidly until the last period (7) that this kind 
of fodder was fed. In period 7 the corn fodder had a larger 
proportion of ears than the earlier-fed lots and proved more 
palatable to the animals, as shown by the fact that there was 
no refuse. ‘The increase in milk during this period may be 
due to these conditions. 


TABLE 19.—TZotal Weights of Milk, Fat, and Solids, and the Percent- 
ages of Fat and Solids in Light Periods of Nine Days 
- each, by the Cows Fed on Cereal Fodders. 


























































































































a DiGesTIBLe Nv- Cows 5,6 AND 7 
o TRIENTS PER Day. : ; 
a) Kinps oF FE&ED. 
rau Protein.| Fuel Val.; Milk. Fat. Solids. Butter. 
aa Lbs. Cal. Lbs. Av. % Lbs. Av. % Lbs. Lbs. 
1 | Oats and peas, eal C2e20 6h) 10205 V.-.407. 20 OO mmatone —_ — 22.5 
2 | Oat fodder, - - | 1.75 | 20305 |. 360.4} 4.35 | 16.0 | 12.88 | 47.1 | (aay 
3.| Hungarian, - Soin trod Wy 24325 372.8 | 4.44 | ‘16.6 | 12.78) 48.30) Sige 
4 | Hungarian, - - | 1.42 |.26420 | 345.0 | 4.05 ]/>16:1 |13,18 945 .e eee 
5 | Corn fodder, - < |) E10") 23380) 282.2] 4:70] 43.3-| 53.31.) 37.00) eee 
6 | Corn fodder, - - | 1.36 | 24590 | 266.9) 5.00. | 12.9 | 19.80) 35.50) m eee 
7 | Corn fodder, - ome OMe 22725 310.1.| 5.00 |..15.5 | 14.234 44,0.) elon 
Totals, Periods 2-7, | 1,48* 23625*/ 1938.4; — | 90.4; — | 258.5 |105.6 
8°| Barley and-peas,: - }2.48.| 19005 |, 313.2 5.10 | 16.1 |'14.35 }°45;Onneaee 
* Average fed per day. 4 
; i © 
TABLE 20.—T7otal Weights of Milk, Fat, and Solids, and the Percent- 
ages of Fatand Solids in Eight Periods of Nine Days each, by : 
the Cows fed mainly on Leguminous Fodders. i 
% ieee ee, Cows 1, 2 AND 3. 3 
3 eee pny RT TRIENTS PER = 4 
o Protein.|Fuel Val.| Milk. Fat. Solids. Butter, 
Tee ules Cal: Lbs. | Avg.%| Lbs. | Avg. ¢| Lbs |) ean 
I | Oats and peas, i lt2ees Gul O205, 1) 462.34 2a ero. — — 22.9 
2 | Oats and peas, - | 2.28 | 18265 | 429.4 | 4.31.| 18.4 °)°12.78 | 54.57] (20a 
3 | Soy beans, - - | 2.31.| 18740 | 368.6 | 4.25 | 15.6 | 12.78 | 46.9 | *2S;2uee 
4 | Clover, - : - | 2.26 | 24105 | 359.8 | 4.55 | 16.2 | 12.94 | 46.2 | 16g 
5 | Soy beans, »- - |. 1.69 | 19820 | 341.5 | -4.34 | 14.8 | 13.14] 43.6 | D7sgun 
6 | Cow peas, - - | 2,08 | 22650-] 312.0 | 4.50 | 13.7 | 13.05} 40:5 |) 1O.oumn 
7 | Rowen, “ - | 3.02 | 32040 | 347.3 | 4.70 | 15.9°| 13.96] 48.1 | 18.6 é 
Totals, Periods 2-7, | 2,27* 22610* 2158.6 | — | 941.64 — 1Q70:85iiare 
8 | Barley and peas, - | 2.48 | 19005 339.2 4.60.| 14.7 -|-13.790| 46.0 | igee 























* Average fed per day. 
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At the close of the experiment each group of cows was fed a 


ration similar to that fed at the start. Barley and peas were 


fed at the rate of seventy pounds per cow, daily. Cows 1, 2 
and 3, which had been having a heavy protein ration, at once 
dropped off in quantity of products, although the barley and 
peas ration contained quite a large amount of protein, but con- 
siderably less than the rowen ration fed just before. Cows 5, 
6 and 7 increased in amount of products on the barley and pea 
ration, although ten pounds less were fed than of the corn 
fodder. ‘The following are the total yields for the two groups 
of cows for the periods 2 to 7, during which the feeds of the 
groups were different: 



































Groups oF Cows, MILK. SOLIDS. Fart. BUTTER. 
Lbs. bse IbSe a eee lebss 
Cows I, 2, and 3, fed mainly on legumi- 
nous fodders, - - - - Se ZERO 280 95 ugg 
Cows 5, 6, and 7, fed on cereal fodders, - 1933 259 go |. -106 
Difference, - . & - - 226 21% 5 5 
SUMMARY. 


The object of the experiment was to compare fodders containing 


relatively large quantities of protein with those containing rela- | 
tively small quantities, tn their effects on mtlk and butter pro- 


duction. Those high tn protein were mainly leguminous fodders, 
and conststed of oats and peas, clover, soy beans, cow peas, rowen, 
and barley and peas. Those lower in protein belonged to the 


cereal fodders, and consisted of oat fodder, Hungarian grass, and 


corn fodders. Seventy pounds of most of these crops were fed per 
cow daily, although eighty pounds of the corn fodders were used. 
Two pounds of wheat bran, and one pound of corn meal per cow 
were fed daily, in connection with the green fodders. 

Two groups of cows, of three each, were chosen for the expert- 
ment, All of the cows had calved within four months previous to 
beginning the test. The green fodders were usually cut and 
hauled to the stable every other day; a two-days supply being 


weighed at one time. The animals were stabled at night and fed 


in the mangers night and morning, and had the “‘run’’ of a 
small yard through the day. } 
Digestion experiments were made with sheep on the same fod- 


ders during the same time that they were being fed to the cows. 
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The amount of digestible nutrients was thus obtained from actual 
trials instead of by using averages of other experiments. 


RESULTS OFLA L EXPERI LIT. 


The best results on quantity of products were obtained where 
rations with relatively large amounts of protein were fed. Al- 
though one-seventh larger rations of corn fodder were used than 
of those rations made up mainly of the legumes, the latter gener- 
ally gave larger ytelds of both milk, of butter-fat, and of solids in 
the milk, The digestion experiments tndicated that the legumes 
not only contain larger quantities of protein, when harvested, 
than the cereal fodders, but that they are also more thoroughly 
digested. 

PRACTICAL APPLICATION. 

As a rule, the best crops for summer feeding seem to be those 
rich in nitrogenous matter or protein, Although smaller crops 
are usually obtained with the legumes (clover, peas, soy beans, 
etc.,) than with fodder corn, the fodder from the legumes ts richer 
in nitrogen and protein, and a larger percentage of this protein ts 
digested by the animals, and hence these fodders are of more value 
in the production of milk, cheese, butter, and beef. 

Owing to trregularities in pasture feed, caused mainly by fre- 
guent drouths, tt becomes necessary to supplement such feed by the 
use of green fodders or silage, in order to prevent serious shrink- 
age in the amounts of milk, milk solids and butter-fat. A more 
extended use of fodder crops like the clovers, oats and peas, soy 
beans, cow peas and barley and peas, ts a matter that should recetve 
the careful attention of dairymen. 
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HXPHRIMENTS ON FATTENING SHEEP.* 


BY CHARLES E. LYMAN. 





The feeding experiments with lambs for the winter of 1894— 
95 began December Ist, 1894. One hundred and forty ewe 
and wether lambs were selected out of a carload recently pur- 
chased in Buffalo. In selecting the lambs, the smaller ones 
were culled out, the object being to have them as nearly uni- 
form in size as possible. They were all in good feeding condi- 
tion; a few were fat. 


METHOD OF FEEDING AND HANDLING. 


The one hundred and forty lambs were placed in a large, 
sunny pen where they were given the following feed ration for 
one month. A mixture of corn ensilage and mixed grains was 
prepared every, day in the proportion of one pound of ensilage 
to one pound of the mixed grains. ‘The grain ration consisted 
of equal parts by weight of corn, culled peas, wheat bran, and 
whole wheat. ‘he ensilage and grains were thoroughly mixed 
together, and the lambs were allowed all they would eat of the 
mixture twice a day. At noon they were given some loose 
hay—about what they would eat up clean. The hay was not 
weighed each day, but, at times during the month, a day’s 
feed was weighed, so that a fairly accurate estimate could be 
made of what was eaten. The quantity of ensilage was esti- 
mated in the same way. It was handled in baskets, and was 
weighed at intervals during the month. 

The amount of feed consumed for the month was: of the 
mixed grains, 5,200 pounds; ensilage estimated at 5,200 
pounds; and hay estimated at 2,000 pounds. 





* As stated in the report of the Director, on pages 7-13 of this Report, it is the policy of the 


_ Station to co-operate with farmers of the State in experiments upon the management of their 


farms and stock. While the Station has been conducting feeding experiments with sheep in 
its own barn at Storrs, it has seemed desirable to institute inquiries of a more immediately 
practical nature. For this purpose we are especially fortunate in the co-operation of Mr. 
Lyman, of Middlefield, who is, so far as we are aware, the most successful feeder of sheep on 
a large scale in Connecticut. The experiments reported herewith were made in Mr. Lyman’s 
barn with lambs selected from a large number which he was feeding at the time. The 
analyses of the feeding stuffs and the calculations of the tables in Mr. Lyman’s report were 


made by the Station. , W. 0. A. 
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The second month a change was made in the ration fed. 
Instead of 100 pounds of ensilage to roo pounds of grain, as 
was fed the first month, the ensilage was reduced to about the 
proportion of 70 pounds of ensilage to 100 pounds of grain. 
‘The lambs were fed all they would eat of this mixture twice a 
day and what hay they would eat once a day as before. Dur- 
ing the month of January they consumed of the mixed grains 
(corn, bran, wheat, and peas, equal-parts by weight), 7,500 
pounds; ensilage estimated at 5,600 pounds; and hay estimated 
at 2,000 pounds. 

For the month of February the experiment was continued 
in the same line as in January, except that the wheat was left 
out of the ration, and corn, bran, and peas were fed in equal 
parts by weight. During February, the lambs consumed 6,960 
pounds of grain; ensilage estimated at 5,250 pounds; and hay 
estimated at 1,800 pounds. 

Table 21, which follows, contains ene results of the analyses 
of the pene stuffs used in the experiment, and table 22 
shows the weights of grain, ensilage, and hay fed per animal, 
per day, during the three periods of one month each, and the 
nutrients which the daily ration contained. ‘The fuel values of 
the rations are given in the last column. 


ABLE 203 
Composition of Feeding Stuffs Used in the E-xperiments. 















































Carbo- 
hydrates. 
o) 
A ™ = ne 
oO oO rey ' < 
KInb. 3 | Pu a & & s 
gE) | le ei 
n 2B = 
% % % % % % 
Wheat, - “ < 2 L570 alOs7 ab md G25 er alae LO 1, Setlve Pee 
Culled peas, - - SHOT 370 hed Ts ¥ Aes Sear koe 2.9 A) a8 
Wheat bran, - : - 1380 S04) L765 ss Oe eoo 9, Oo ea 
Corn meal, - - s L205" LAr 9,00) (Bi2el Obed Oh ee Oe Ne 
Corn ensilage, - : z 37740013 5 GD ok ne 9.9 1) 2G 
Average hay, - - - i fea pioe Ys O52 | 2.7 A779 29 eon, 7 ee 








* Average of New England grown mixed hay. Report of this Station, 1893, p. 148. 
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TABLE 22. 
Average Weight of Feeding Stuffs and Nutrients Fed per 
Day to each Lamb during December, 
January and February. 










































































: NUTRIENTS.* FuEL VALUE. 
mo] 
fo) 
} ' ; 
Time OF EXPERIMENT. ARE a Ee: ¢ : 23 ts eS | 23 
Pe Pes Mien PR esis, cece ORE ieee 
= ori aes en eee sa OR eed iy ha) iS 
: on ae pe Wie 
Lbs. | Lbs. | Lbs. | Lbs. | Lbs. | Lbs, Won Cal. 
(| Grain, 1,20} 1.03] <207| '.04) ¥75| 040) ==" 1 
Ensilage,| 1.20} .44] .03 | .02| .27;.12} — |) — 
Dec. Ist to 31st, 1894, Hay, .40| .33) .03|.0o1| .18).1r}| — | — 
| SS) a a a es eS —— 
| Total, {2.86} 1.80) .26 | .07 | 1/20! .27 13440) 3825 
(| Grain, 1.74| £.49| .28 | .06] 1.09] .06 | — | — 
| | Ensilage,| 1.30] .49] .04 | .o2| .30/.13|/ — |) — 
Jan. Ist to 31st, 1895, { | Hay, .46| .33|) .03|.0o1] .18}.11 | — | — 
ey Dae jie i ala MMIII, ETN. ate 
(| Total, | 3.50} 2.31] .35 | og | 1.57] .30 | 4490 | 4945 
(| Grain, 1.80] 1.56] .31 | .06 | 1.13] .06| — | — 
Ensilage,,1736).51) .04 | .02 |. .3T) .T4./) —— | — 
Feb. Ist to 28th, 1895, Hay, .47| .33) .03|.or] .18).11 | — | — 
| er eee ee 
{: Total, | 3.63| 2.40] .38 | .og | 1.62] .31 | 4635 | 5080 
Average, - 2 = 8.33) 2.17) .83 | .08 | 1.47) .29 | 4205 | 4615 


* The total nutrients are given instead of the weights of digestible nutrients. The market 
conditions are seldom such that wheat can be economically fed, and on this account no diges- 
tion experiments have ever been made with whole wheat. Last year wheat was so cheap that 
it was an economical cattle feed, but in the absence of all data it is not practicable to calculate 
the digestible nutrients in the rations here used. 


+ The calculated fuel values were obtained from the results of the analyses, assuming the 
ftiel value of a pound of protein to be 1860 calories, a pound of fat 4220, and a pound of carbo- 
hhydrates 1860 calories. 


STATISTICS OF ANIMALS DURING THE EXPERIMENT. 


At the beginning of the experiment (December 1, 1894), 
the 140 lambs weighed 10,000 pounds. At the close of the 
first month they were sheared and weighed again, the wool 
being weighed also. The weight of the wool was 666 pounds; 
the weight of the lambs after they were sheared, 9,925 pounds; 
total weight of lambs and wool, 10,591 pounds, a gain for the 
month of 591 pounds. 

During the month of January two lambs died. Through an 
oversight their weights were not taken, but as they were small 
it was estimated to be 125 pounds for the two. ‘The result for 
January was as follows: Weight of 140 lambs, January 1, 1895, 
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9,925 pounds; estimated weight of the two lambs that died, 125 
pounds; weight of the 138 lambs, 9,800: Actual gain for 
January, 1,431 pounds. | 

The weight of 138 lambs, February 1, was 11,231 pounds; 
on March 1 the weight, including the weight of a lamb that it 
became necessary to butcher during the month, was 12,273 
pounds, a gain for the month of 1,042 pounds. The lambs 
consumed of feed during the month of February, 6,960 pounds 
of grain; 5,250 pounds of ensilage, estimated weight; 1,800 
pounds of hay, estimated weight. At this period the lambs 
had become so large and fat that it was decided to send them 
to the butchers, for fatter and larger ones would not suit the 
market where our lambs are sold. 

Table 22 gives the average weight of the sheep at the begin- 
ning and end of each month, the gain in weight during the 
month, and the weights of total nutrients required to produce 
a gain of one pound in live weight. 


TABLE 23. 


Average Gain Per Sheep in Live Weight During December, 
January and February, and Pounds of Nutrients Re- 
guired to Produce a Gain of One Pound in 
Live Weight During These Months. 











REQUIRED TO PRopUCE A GAIN OF ONE PounD, 


AVERAGE WEIGHT. Live WEIGHT. 




































































Total Nutrients. | Fuel Value. 
TIME OF EXPERIMENT. <r 
- 7 oa S ks | 5 = a 
4j.42]3'| 65 \-0 | & |28) ogee 
Lbs. | Whsea|lobss je labse Lbs. | Lbs. Lbs. | Lbs. Cal. Cal. 
December, 1894, - 71.4| 75.6% A52).13525) 1:93) 551 8.81 2.00 25,850 28,040 
January, 1895, - |71.0|81.4 |10.4) 6.96) 1.07| .27 /4.72| .90/ 13,580] 14,160 
February,t 1895, - |81.4) 89.7 | 8.3} 8.93/1.43] .34 | 6.01] 1.15| 17,410) 18,870 
Average, - - |74.6/82.2 | 7.6) 9.71/1.48) .87 | 6.51) 1.35) 18,950) 20,3860 





* Includes weight of wool which was sheared during the month. 


+ The weights at end and the gain in weight for February are calculated for thirty-one days, 
so as to make the three periods comparable. The actual average weight February 28 was 
88.9 pounds, and the gain for February 7.5 pounds. 


DISCUSSION OF RESULTS. 
Referring back to the first month of the feeding experiment, 
the question at once arises, What was the cause of the poor 
showing for the month? ‘The trouble was with the ensilage, 


ee wy” 


abeticniincs 


i 
* 

_ 
z# 

. 

ca 





EXPERIMENTS ON FATTENING SHEEP. 97 


which was very acid. ‘The corn from which it was made failed 
largely to ear, on account of the drouth which prevailed dur- 
ing summer and fall of 1894. A great deal of the corn was 
actually drying up, and the last of August it was decided to 
cut it up and put it into the silo. The result proved that it 
was a grave mistake; a portion of the corn was immature and 
would have grown a great deal more had it been allowed to 
stand two or three weeks longer. It was this immature green 
corn that soured the whole lot and made it a very inferior feed 
for lambs. In stock feeding it is generally conceded that a 
certain amount of acid in the feed promotes digestion. An 
excess of acid, however, is injurious. ‘This theory is well 
uUlustrated during the first two months of feeding. By increas- 
ing the relative proportion of grain to the ensilage, the diff- 
culty was overcome. ‘The lambs immediately took on a thrifty 
appearance, ate nearly half as much again of grain, besides 
taking 4oo pounds more of ensilage during the second month 
than they did the first. As will be noticed, their gain for the 
first month was 4.2 pounds to the lamb, while they gained 10.4 
pounds apiece the second month. In February the gain in 
weight was at the rate of 8.3 pounds to the lamb for a period 
of thirty-one days. 

It would seem at first thought unfortunate that these feeding 
experiments should have been undertaken under such unfavor- 
able circumstances. ‘The inferior ensilage rendered it 1mpossi- 
ble to make the experiments in all respects successful, but we 
do not always acquire the most knowledge from our successes. 
One failure may in the end add more to our knowledge than 
many successful ventures. 


METHODS PRACTICED IN HANDLING THE SHEEP. 


I will now briefly sketch our methods of managing the flocks. 
We begin buying lambs in October or November. ‘They all 
come from the stock yards in Buffalo. We aim to buy lambs 
from sixty to sixty-five pounds in weight, in good flesh, and 
with as much of ‘‘Down’’ blood in their veins as possible. 
We avoid the Merino, as well as the Leicester and Cotswold. 
The former will not make first-class mutton, and the latter are 
inclined to put on too much fat in proportion to the lean, 
besides not feeding well in large flocks. As soon as the lambs 
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arrive they are at once put into the feeding pen, and as soon 
as possible sheared; for we have found that they feed much 
better with the wool off their backs. "They are then able to 
get rid of any ticks which may be troubling them. 

The feeding pens are kept at as nearly a uniform tempera- 
ture as possible during the whole winter, by means of ventila- 
tors, windows, and doors. We aim to keep the temperature at 
about 50° Fahrenheit. Our barn accommodates about 1,600 
lambs with their wool on, and 2,000 or more with the wool off. 
The natural heat from the animals keeps the barn at the 
required temperature. 

We begin selling lambs as soon as the market calls for them, 
which is sometimes 1n December, usually not till January. 
They are sold alive and shipped in car-load lots. As fast as 
the fat ones go, new ones are brought in from Buffalo to 
take their place, until about the 1st of March, when we stop 
buying. 

NUMBER OF SHEEP IN EACH PEN. 


We find it makes little difference how large a number are 
fed in a pen, provided there is room enough for them to move 
about the pens comfortably. Five hundred will do as well 
together as fifty. Of course small, weak, and timid lambs 
must be kept by themselves. 

The question is often asked of sheepmen, How do you man- 
age to keep so large a number of lambs in such close and con- 
fined quarters, without their becoming unhealthy and diseased ? 
Our answer is that we never have any trouble from that source. 
The pens are kept dry by the use of coarse hay, using what 
is necessary to prevent, as far as possible, the formation of 
ammonia. We make it a point to clean out all accumulations, 
at least four times during the winter. Nothing can be more 
injurious to the growing animal than to be forced to breathe air 
loaded with gases arising from heating manure. 


FEEDING. 


This is a very important matter. In feeding lambs great 
care should be taken that no feed be left in the trough after 
their hunger is satisfied. There is another point in the 
feeding of lambs, which cannot be too strongly emphasized, 
namely, that the grain should be of the best quality. We 
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much prefer to pay two or three dollars a ton more for sweet 
bran, fresh from the mill, than to buy it in the summer, when 
the price is low, and run the chance of its becoming stale 
before we need to feed it. Ensilage that is in the slightest 
degree mouldy should never be offered them. Of all farm 
animals we think lambs are the most fastidious about their 
feed, and success in feeding largely depends upon the manner 
in which their feed is given them. All successful feeders are 
well aware that strict regularity in the hours of feeding is 
as essential in the feeding of lambs as it is in the management 
of any other kind of live stock. 

After experimenting with nearly every variety of feed offered 
in the markets we have come to the simple ration of one-third 
corn, one-third peas or pea meal, and one-third wheat bran, by 
weight. If it is desired to put on fat faster, or if our stock of 
peas runs short, the corn is increased and the peas reduced. 
We do not like to reduce the bran, for we rely upon that to 
furnish the material for growing the bone of the animal. If 
we left bran entirély out of the ration, in a few weeks we 
should see many of the lambs hobbling about the pens scarcely 
able to get to their feeding troughs. Possibly if they had all 
the clover hay they would eat the bran might be dispensed 
with, but as we rarely have clover to feed them the bran is an 
absolute necessity with us. , 

In England, we are told, no farmer attempts to winter sheep 
without a supply of roots. In this country, owing to the 
peculiarities of the climate, it is difficult to raise roots cheaply. 
We have, however, a great advantage over our English cousins 
in being able to raise corn ensilage much cheaper than they 
can raise roots, which will not only take their place, but will 
also do away with the necessity of feeding large quantities of 
hay. We find that our lambs will eat the hay’of the coarse 
wild grasses nearly if not quite as well as timothy hay. This 
enables the feeder to sell his better grades of hay, and at the 
same time make a profitable use of his straw, as well as his 
inferior and unsalable grades of hay. 

We never feed the grain ration by itself when the lambs are 
in the barn to stay. It is all mixed with the corn ensilage 
before feeding. Sufficient feed for one day is prepared at 
a time, and is fed from baskets into troughs, which are so 
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constructed as to combine feed troughs and rack for hay. With 
good ensilage, that which is made from well-ripened corn, 
one pound of the mixed grain to one pound of ensilage is 
about the right proportion. This, with what hay they will eat 
once.a day, should keep lambs thriving four or five months at 
any rate. How much longer they would thrive with this feed- 
ing we do not know.. This we do know, however, that we 
have had them make as large a gain the fifth month of feeding 
as they did the first. 

We consider it important that lambs should have plenty of 
salt, and water at all times; so each pen of lambs is provided 
with a tub into which fresh spring water is at all times flowing. 
They also have access to lumps of rock salt which are kept 
before them in their feeding racks. 

As stated above we give mixed feed twice a day. It is fed 
in the following manner: The men with their baskets of feed 
begin at one end of the barn, and at first give the lambs about 
half what they know they will eat. By the time the lambs in 
the last pens are fed, the first are ready for more. It is often 
necessary to feed them three times, especially if the pens are 
crowded, and if all the lambs cannot get access to the troughs 
at the same time. With this method of feeding we never lose 
lambs from overeating, as would be sure to be the case if the 
grain was fed unmixed with coarse fodder. 


MARKETING. 


We sell our lambs to one firm of wholesale butchers, who 
have established a trade for them. We get a price quite a 
little in advance of the price paid for Western stock of the same 
stamp. ‘They claim that our lambs are superior in having 


more lean meat in proportion to the fat, that the meat contains 
more of the natural juices, besides being more tender, This — 


being the case, we are led to believe that our methods of feed- 
ing are superior to those usually practiced in the West. 
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FIELD EXPERIMENTS WITH FERTILIZERS. 
BY C: S, PHELPS. 
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The field experiments conducted by the Station during the 
year 1895 have been carried out mainly on the Station land at 
Storrs. The cooperative soil tests on farms in different parts 
of the State, which have been an important part of our work 
in past years, have been discontinued owing to the press of 
work in other lines. It has been our experience that the soil 
tests have mainly a local value, and that many of our enter- 
prising farmers can, with a little direction from the Station, 
carry out these experiments for themselves nearly or quite as 
well as if they were under the immediate supervision of an 
officer of the Station. For these reasons we have decided to 
give directions for the work wherever it may be desired, and 
leave all of the details to the person upon whose farm the test 
is to be made. 

One experiment on corn on the farm owned by Ekonk 
Grange, which was started in 1894 was continued through the 
past year. 

The field work with fertilizers has been mainly of three 
kinds, as follows: 

I. Special nitrogen experiments on corn, legumes, and 
grasses, for the purpose of studying the effect of different 
quantities of nitrogen on the yield and composition of the crop. 

2. Asoil test by the Station at Storrs,and by Ekonk Grange 
at Hkonk. 

3. Experiments on the improvement of eda ‘“plain-land’’ 
soils by green manuring. 


SPECIAL NITROGEN EXPERIMENTS. 


In the fall of 1894 the plots on the field at the Station, that 
had been used for several years for special nitrogen experi- 
ments on grasses, were sub-divided into a number of smaller 


plots of one-fiftieth of an acre each, and experiments were 


planned for the purpose of comparing the effects of fertilizers 
on the yield and composition of two varieties of corn, and 
several varieties of legumes. Each of the smaller plots was to 
have the same treatment as regards kind and proportions of © 
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fertilizers as the larger plots had received in the earlier experi- 
ments on grass. ‘The plan of the experiment was to have a 
series of ten plots, two to be cropped without fertilizers, eight 
to have a fixed quantity in each case of mixed minerals—dis- 
solved bone-black and muriate of potash. Of the eight fertil- 
ized plots, six wére to receive different kinds and amounts of 
nitrogen. On three of these the nitrogen was applied in the 
form of nitrate of soda, supplying nitrogen at the rate of 25, 
50 and 75 pounds per acre, and the other three were supplied 
with sulphate of ammonia furnishing nitrogen at the rate of 
25, 50 and 75 pounds per acre. 

Owing to the smallness of the plots it cannot be expected 
that the experiment will prove as valuable as regards the effect 
of fertilizers on yields as might be obtained on larger plots. 
It was thought, however, that the most important part of the 
experiment would be the effects of fertilizers on composition, 
and that the results would be nearly as valuable from smaller 
plots as from larger, and a greater number of crops could thus 
be experimented upon. 


EHXPERIMENTS ON CORN. 


For the purpose of studying the effects of fertilizers and of 
breeding on the composition of corn, two varieties, differing 
quite widely in composition, were chosen. In one variety the 
seed used contained relatively large quantities of protein, 13.0 
per cent. in the dry matter, while the other variety was known 
as poor land corn, and contained relatively small quantities of 
protein; 11.2 pericent.in the dry matter; It is plannedwte 
grow these two varieties on similar plots of ground through a 
series of years, using the same fertilizers from year to year, 
and to save seed from each plot and plant it again on the same 
plot the following year. It will be noticed that the crop on 
two plots is grown entirely without fertilizers, on two more 
with only mineral fertilizers, and on the other six with dif- 
ferent amounts of nitrogen, varying from 25 to 75 pounds per 
acre. ‘The two varieties were planted at opposite ends of the 
field, and as one was about ten days earlier than the other, it 
was thought that the seed would not mix. A slight amount 
of mixing did occur, however, but it is hoped that this condi- 
tion may be avoided another season by planting one variety 
early and the other late. , 
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TABLE 24.—SPECIAL NITROGEN EXPERIMENT ON CORN. 
Weight and Cost‘of Fertilizers per Acre, Total Crop and Increase 
of Crop over that of the Nothing Plots. 
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The fertilizer was applied broadcast on May 30, and the 
two varieties of corn were planted May 31, in check rows, 
three feet each way. ‘Throughout the season it was noticed 
that the growth of corn on the nothing plots was small and 
pale in color. ‘The mixed mineral plots, 6a and 66, made 
nearly as heavy a growth of stalks as the plots having nitro- 
gen, but the plants were lighter colored, and did not develop 
as heavy a growth of ears. The nitrogen plots were much 
alike, except that the growth of both ears and stalks seemed 
to be slightly heavier on the plots where the largest quantities 
of nitrogen were used. 

Tables 24 and 25, on the preceding page, give the yields of both 
corn and stover on the two series of plots for the two varieties 
of corn. ‘The water in both the corn and the stover from each 
plot was determined, so that the yields per acre are given on the 
basis of a uniform quantity of water in the case of each plot. 

It will be noticed that there is quite a marked increase in 
yield on the nitrogenous plots over that where only mineral 
fertilizers were used. The mineral fertilizers alone gave but a 
slight increase over that obtained where no fertilizer was used. 
This was true with both the corn and the stover. The per- 
centage of shelled corn was also greatest in most cases where 
nitrogen was applied to the crop. 


HXPERIMENT ON COW PHAS. 


Another series of plots similar to those on which the corn 
was grown, was planted to cow peas. ‘The size of the plots, 
and the kinds and amounts of fertlilzers used were exactly the 
same as on the corn plots. ‘The seed was planted in drills three 
feet apart, May 31, and was kept free from weeds by frequent 
cultivation. The growth until the latter part of the season 
appeared much the same on all of the plots except those 
having no fertilizer. ‘Toward the latter end of the season 
(Sept. 3) it was noticed that the growth on plots 11 and 12, 
where sulphate of ammonia was used in the larger amounts, 
was not as heavy nor as dark colored as on the adjoining plots. 
An examination of. the roots indicated that the proportion of 
root tubercles was much less on these two plots than on most 
of the others. After the crop was harvested a thorough 
examination of the roots was made on each of the plots, and 
the following notes were made. 





FIELD EXPERIMENTS WITH FERTILIZERS. 105 


On the roots of stubble left on plots 6a, 64, 8 and g, tuber- 
cles abundant. On plots 7 and ro, tubercles quite abundant. 
Plots 11 and 12, fewer tubercles than on the other plots. 
From these notes it will be seen that of the fertilized plots 
having nitrogen in the fertilizer used, the smallest yields were 
obtained where the fewest tubercles were found. It is also of 
interest to note that the yields on the mineral plots were fully 


equal to those obtained where nitrogen was used in addition to 


the minerals. In fact, the largest yield obtained was 6a, 
where only minerals were applied. The yields of the green 
crop per plot as harvested, and the yields per acre for each 
plot on the basis of 80 per cent. water, are given in the 
following table. It will be noticed that the yields on the 
fertilized plots are entirely independent of the quantities of 
nitrogen used. This tends to confirm our experience with 
this crop in past years; indicating that the crop can be readily 
grown on soils of moderate fertility, without the use of nitro- 
genous fertilizers. 


(iB 26. 
SPECIAL NITROGEN EXPERIMENT ON COW PEA VINES. 


Weight and Cost of Fertilizers per Acre, Total Crop and Increase 
of Crop over that of the Nothing Plots. 
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EXPERIMENT ON SOY BEANS. 


Two series of plots similar to those upon which the corn 
and cow peas were grown, were planted to soy beans. For 
reasons given below, the crops on similar plots of two series of 
experiments were combined and the yields are given as one 
series of plots (1-25 acre each) in the following table: 


TABLE 27. 
SPECIAL NITROGEN EXPERIMENT ON SOY BEANS. 
Weight and Cost of Fertilizers per Acre, Total Crop and Increase 
of Crop over that of the Nothing Plots. 
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It was planned to use upon one series of plots a few hundred 
pounds of soil taken from a plot of ground where this crop had 
been grown the previous year, and where tubercles had devel- 
oped freely. This was done in order to inoculate the new soil 
and cause the tubercles to develop. ‘The crop on the other series 
of plots was to be grown without the addition of the extra 
soil. The soil was not applied until about the middle of July, 
at which time no tubercles could be found on the roots of the 
soy beans on any of the plots. It was thought that it would 
be of interest to ascertain if the soil might be inoculated near 
the middle of the season and the tubercles become sufficiently 
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developed to affect the growth. ‘The growth of tubercles was 
small on all of the plots to which soil was applied, but no 
tubercles were found on plots to which no soil was added. 
The tubercles developed on the roots near the surface and 
seemed to show that the soil from the 1894 soy bean field had 
not been applied early enough to thoroughly inoculate the soil 
and allow the tubercles to develop sufficiently to materially 
affect the growth. On the whole, the yields where the addi- 
tional soil was used were not materially different from those 
where no soil was added. This is probably due to the fact 
that the tubercles did not make sufficient growth to influence 
the acquisition of nitrogen. 


SOIL THST EXPERIMENT BY THE STATION. 


This experiment is. the sixth in a series planned as a rotation 
soil test experiment, the same fertilizers being used on the 
same plots year after year. Beginning with 1890 the crops 
grown on this field have been corn, potatoes, oats, cow peas, 
corn, and potatoes. 


ARRANGEMENT ‘OF PLOTS IN STATION EXPERIMENT, 
UNMANURED STRIPS SEPARATE THE PLOTS. 
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The field slopes gently to the south, but not enough to cause 
serious washing. ‘The soil is a heavy loam, and the subsoil is 
a yellow, clay loam. In 1889 it was noticed that the soil 
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seemed to be poorer toward the west side of the field. For 
this reason the field was laid out into two half-acre experi- 
ments, the order of the plots on the two being reversed, as 
per diagram. 

The yields of the duplicate plots in each case are added in 
estimating the yield per acre. This helps to eliminate the 
errors due to irregularities of soil. Beside the regular soil test, 
two other plots were added—one (X) with a medium amount 
(12,000 pounds) of manure, and in addition dissolved bone- 
black at the rate of 160 pounds per acre; the other (Y) with 
a larger quantity (16,000 pounds) of stable manure, but with- 
out bone-black. 

In 1895 this field was planted to potatoes in drills 3.3 feet 
apart, on the 6th of May. ‘The crop made a fair growth 
during the earlier part of the season, but about the 18th of 
July the crop was attacked by blight. Bordeaux mixture was 
at once applied to the vines on all of the plots. Although the 
progress of the disease was checked somewhat, it gradually 
spread over the entire field. On the 1st of August some notes 
were made regarding this experiment which may be of interest 
as showing the progress of the disease where no fertilizers, 
and where different kinds of fertilizers were used. On the 
Nothing plots the blight was noted to be quite bad—vines one- 
sixth to one-eighth dead. On all of the fertilized plots having 
no potash the blight was found to be making rapid progress, 
while on the plots having fertilizers with potash, the blight 
was found to have made but little progress, and the growth of 
vines was quite vigorous. On August 19th it was noticed that 
the vines on plots O, A, B and D, were nearly all dead. On 
plots C, E, F and G, where potash was used, crops on the 
plots were about one-half to two-thirds dead. The soil on 
this field has been observed to be rather deficient in potash 
during the past three or four years. This seems not only to 
have lessened the crop where potash was omitted, but in the 
case of the potatoes, the plants when grown without potash 
seemed to have a weakened condition which appeared to favor 
the development of the blight. 

The crop as reported in the following table will be noticed to be 
quite light on all of the plots. This is due to the fact that the 
blight killed the vines before the crop had made its full growth. 
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SOIL TEST EXPERIMENTS WITH FERTILIZERS ON POTATOES. 

































































FERTILIZERS PER ACRE. YIELD PER PLor. YIELD PER ACRE, 
1-12 Acre, 
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Dis. Bone-black, 320 4740) 10250) 116.5) 278: 5) 32412575 h s,s oC 
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The yields obtained on this field during the past six years 
are shown in the following table: 


Yields on Station Soil Test Experiment for past Six Years. 
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No. ; Lbs. | Corn. |Potato’s| Oats. [COW Peas| Corn, 
of FERTILIZERS. (vines). 
Plot. per Acre.| 1890. | 1891. | 1892. 1893. 1894. 
| Bu. Bu. Bu. Lbs. Bu. 
O Nothing, - - — 28.9 Bou 2021 45703230: 9356 
A Nitrate OF Soda, =.) 160, | 32.4.) 105 | 36.0 | 10,960 | 41.0 
B Pisa bone-olack, ' = | 320" |\33.3 G7) 27:01) TOF 10376 
G Miunate-of Potash,-| 160 -130.4 | 171 1] 26.3 [11,680 | 40.8 
00 Nothing, - oi — 2607. 187 | 24.2 7 6,928.) 28/0 
Nitrate of Soda, -| 160] | ‘ 
8 1 Dis. Bone-black, _-| 320 $ | BAST TLO - | 37-9)).12,920 | 40.8 
Nitrate of Soda, - 160 
Muriate of Potash,-| 160 Seva LOO.) 39-0 153,345 (47-0 
Dis. Bone-black, -| 320 
1 Mutiate of Potash,-| 160 ada) 214. | 27.8 | 15,7001 48.2 
Nitrate of Soda, - 160 
G Dis. Bone-black, -| 320+})| 37.4] 259 | 39.4 | 16,210 | 58.2 
{ Muriate of Potash,-| 160 
ooo | Nothing, . - — 28.5 8S #1°29,5 12.1008) 35.0 
Stable Manure, - |12000 } 
| iat Pone-black, -} 160!) | 44° | 77° | 49:9 | £59795") 57:0 
Stable Manure, ati OOOO A3.0 (0 2505-641, 3: al 5,075) "50.7 
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EXPERIMENT BY EKONK GRANGE. 


STORRS AGRICULTURAL EXPERIMENT STATION. 


This experiment is the same as the one conducted in 1894 
on the farm owned by this grange.* 


TABLE 29.—SOIL TEST. WITH FERTILIZERS ON: CORN, 


By EKONK GRANGE. 
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HXPEHRIMENTS IN GREEN MANURING. 








Two experiments with different kinds of leguminous crops 
have been started, for the purpose of studying the value of 


these crops for improving worn out, sandy lands. 


the work. 





* Hor description of soil, etc., see Report of this Station for 1894, p. 166. 


The crops 
thus far used have been lupines, cow peas, and crimson clover. 
Owing to the dry season in 1895 these experiments were not 
as successful as might be desired, and it is planned to continue 


Thus far the cow peas have given the best results. 
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METEOROLOGICAL OBSERVATIONS. 
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The meteorological observations made at the Station during 


1895 have been similar to those of past years. The Station 


equipment consists of the ordinary instruments for obtaining 
temperature, pressure of the air, humidity, rainfall and snow- 
fall, uniform with those used by voluntary. observers for the 
Wes. Weather Service. In addition to the records made at 
Storrs, the rainfall for the growing season has been recorded 
by quite a number of farmers in cooperation with the Station. 

The.total precipitation for the year (45.7 inches), as meas- 
ured at Storrs, was nearly up to the average for the State. 
‘The average for this State from observers having observations 
covering ten years or more prior to 1890, is 49.1 inches, and 
the average at Storrs for the past seven years is 44.7 inches. 
‘The precipitation was least during the months of February, 
May and June. ‘The early part of the growing season was 
exceptionally dry and the hay and strawberry crops were 
considerably reduced in yields below an average crop. During 
the remainder of the growing season, light rainfalls were 
frequent and most crops were fairly well supplied with mois- 
ture. ‘The irregularities in our rainfall are strikingly illus- 
trated by the conditions which existed the past season. The 
total rainfall at Storrs from May ist to Sept. 30th was 14.5 
inches, while the two months of October and November 
together, gave 13.7 inches. 

The temperature for January was about the average, while 
February was exceptionally cold. March gave a low average 
temperature, but April was mild and favorable for farm work. 
Severe frosts occurred as late as May 14 and 17, doing some 


damage to early vegetables. ‘The temperature for the summer 


months was not high. ‘he highest temperature occurred early 
in June and the third week in September. Light frost oc- 
curred on the 15th of September, but the first killing frost 
came October 15th, thus giving a growing period of 150 days 
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since the last severe frost in the spring. The average growing 
season at this Station for the past seven years has been 144 
days. ‘The last three months of the year were comparatively 
mild, but gave an unusually large amount of rainfall. 

Through the kindness of the New England Meteorological 
Society we are able to publish the rainfall records from thirteen 
of their stations. | . 

Table 30 gives the rainfall as recorded for the six months 
ending October 31st for twenty-one localities in the State, and 
table 31 gives the summary of observations made by the Sta- 
tion at Storrs. 

TABLE 30. 


Rainfall for Growing Season, 1895. 






































INCHES PER MONTH. 
Locauity. OBSERVER. ae 8 L 

3) gape 

1 oe | ie” Bh) og elias 

S| S| [oe ee 
Falls Village, = Mavit, Dean, © ‘- =A2.A4Q1 207 713. 00 2. 77|2.24|5.38/18.65. 
Norwalk, - - | G. C. Comstock, - {1.79 2.10|4.68)4.62|1.99|3.96/19. 14 
Greenfield Hill, - | Sanford Jennings, - |2.02/1.94|4.62/4.95|2.44|/3.58/19.55 
Bridgeport, - - | William Jennings, - 11.3314.37|/4.86/7.36/1.69/4.41/24.02: 
Waterbury, - --lINee). Welton; ~- - |1.96/2.82/3.73/7.29/2.16]5.19/23.15 
Canton, - abit fe ase: - - |1.79/3.53/3-94/6.02/3.13|6.15|24.56: 
West Simsbury, - | S. T. Stockwell, - - |1.56'3.73/3.68/5.44/2.68/5.66/22.75, 
Southington, - | Lumen Andrews, - |2.15 3.20/3.20/5.43|/3.47/4.05/21.50 
New Haven, - | Weather Bureau, - |I.70 2.41/3.77/3.91/2.51/3.20|17.50: 
Newington, - | J. S. Kirkham, - - | — |2.17/2.12/5.00)2.40|5.32/17.01 

Hartford, - sie fGl oppemtaary. - |2.13}2.10/3.98| — |3.73/5.12|17.06 — 

South Manchester, | K. B. Loomis, - - |1.87/3.57/3.91/5.78|2.42/6.47/24.02 
Middletown, - | C, W. Hubbard, - - |2.124.23/3.98]4.57/2.39/4.04/21.33. 
Madison, - ~ | J "Da Kelsey,~ -- 2.47|2.4414.59|4.96/1.88]5.11/21.45 
Lake Konomoc, - | New London W. W’ pet 3.01)2.10/6.78/3.02|2.19/4.53/21.63 
New London, - | Weather Bureau, - |4.32/2.16/5.83/2.41|1.68|4.71|21.11 
Colchester, - Smee. YVAL Ib, | a= - |1.89/2.02/4.11/3.63}1.57/6.77/19.90- 
Lebanon, - - Ie PAS cr Oxia, "4 = - |2.15/1.90/5.23/2.88/2.87|6.15|/21.18 
North Franklin, - | C. H. Lathrop, - - |2.75|2.80|5.04|2.76/3.01/5.25|/21.61 
Storrs, -- - | Experiment Station, - |2.16/1.78/4.13/3.48|2.97|6.74 21.26 
Voluntown, - - | Rev. C. Dewhurst, - /3.52/3.41/6.37|4.46|1.76|6,14/25.66. 
Average,- - - -- +  -  |2,26/2.74)4.36/4.54/2.44/5,14/91.63 
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[The following is practically a reprint of Bulletin No. 15, of this Station, 
issued in October, 1895. ] 


FOOD INVESTIGATIONS. 


BY W. O. ATWATER AND CHAS. D. WOODS. 





The message of His Excellency Governor Coffin, to the 
January (1895) Session of the General Assembly of Connec- 
ticut, contained the following: 


Investigations of Food Economy.—The nutritive values of 
‘‘ different foods, and their proper preparation for the use of 
‘“man, is a subject of vital interest to our people. Half the 
‘earnings of the wage-workers of Connecticut—indeed, more 
‘“‘than half the incomes of the bread-winners of Christendom, 
‘‘are spent and must be spent for their food, and any infor- 
‘‘mation that enables the laborer to select his food according 
‘to its nutritive value, and to prepare it in the most advan- 
‘‘tageous manner, must result in much saving of his hard- 
‘“earned money, lightening his burdens and increasing the 
‘“happiness of his home. ‘The careful, scientific investigation 
‘‘of the values and uses of food, and making them known to 
‘‘the people, is one of the purposes of the Experiment Sta- 
‘‘tions. In this investigation, also, Connecticut takes the 
‘lead. The pioneer work in this line, as in the case of the 
‘Agricultural Experiment Stations, was begun at Wesleyan 
‘“University, and has been continued by the Storrs Experi- 
‘““ment Station and in cooperation with several scientific 
‘‘departments of the United States Government. The fruits 
‘“have been so valuable that other institutions have followed 
‘“the example, and Congress has lately made a special appro- 
‘‘priation for the distribution of such inquiries throughout 
‘‘the Union. What has been done in our State has been 
‘“accomplished largely by private gifts; but the extent and 
‘“importance of the field thus auspiciously entered, call now 


‘‘for such examination of the facts of the situation as will 


‘“determine whether it may have become the duty of the 
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“State to provide for an early and considerable expansion of 
‘this work within its borders.’’ ’ 


In accordance with the above recommendation, the follow- 
ing act was passed:* 
AN AcT CONCERNING INVESTIGATION OF Foop Economy. 


Be wt enacted by the Senate and House of Representatives in General Assembly 
convened: ) 

SECTION 1. The sum of eighteen hundred dollars annually is hereby appro- 
priated to the Storrs Agricultural College Experiment Station for the purpose 
of investigating the economy of the food and nutrition of man, and for investi- 
gations of the bacteria of milk, butter, and cheese, and their effect in the dairy, 
and the said sum shall be paid in equal quarterly installments to the treasurer 
of the Storrs Agricultural College Experiment Station, and the comptroller is 
hereby directed to draw his order for the same. 


SEC. 2, This act shall take effect from its passage. 


PURPOSE OF THIS BULLETIN. 


Although the publications of the Station have referred to 
the subject of food economy from time to time, it seems de- 
sirable, now that definite arrangements have been made by 
the State for their prosecution, to explain briefly what has 
been done, and what it is proposed to do, and how the results 
of the inquiry may be learned and put into practical use by 
the people of the State. Such things are slow, at best, in 
making their way to the homes of the people. The general 
subject is new, and the public at large are not familiar with 
it. Some of the popular publications of the Experiment 
Station, and more especially of the United States Department 
of Agriculture, have been prepared for the especial purpose 
of explaining about the chemistry and economy of food and 
setting forth the results of investigations carried on up to the 
present time. One purpose of this Bulletin js to call attention 
to these publications and their contents, and more especially 
to the Farmers’ Bulletin No. 23, on ‘‘ Foods: Nutritive 
Value and Cost,’’ and of an article on ‘‘ Food and Diet,’’ 
which is reprinted from the Yearbook of the Department of 
Agriculture for 1894.7 Another purpose is to acquaint the 
people of the State more fully with what the Station is doing 





* This appropriation is chiefly for food investigations, but it is also intended to aid the 
studies which the Station has been making, with the codperation of Prof. H. W. Conn, of 
Wesleyan University, on the effects of bacteria in the dairy. These are being prosecuted 
along the lines which Prof. Conn has followed with such notably useful results. 


+ See page 128. 
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in this direction. The authorities of the Station believe that 
the inquiry is of great importance. They wish to have the 
results made as immediately and widely useful as possible. 
The constituency of the Station includes a large number of 
intelligent and thoughtful people. The Station invites their 
especial attention to the following statements, and solicits 
correspondence about this as well as other subjects of its 
investigations. 


HISTORY OF THE INVESTIGATIONS. 


In the. report of this Station for 1801, pp. 41=17iggweee 
briefly set forth some of the results of investigations of the 
chemistry and economy of foods which had been made by 
the writers and others associated with them, mostly in the 
chemical laboratory of Wesleyan University, at different times 
during a period of then more than twelve and now more than 
sixteen years. 


CHEMICAL ANALYSES OF FISH AND MEATS. 


The inquiry had its inception in studies of the chemistry 
of fish. For these, assistance was provided through Prof. 
S. F. Baird, in accordance with a usage frequently followed 
by him as head of the Smithsonian Institution, the United 
States National Museum, and the United States Fish Com- 
mission. ‘Through his agency, small sums were appropriated 
from time to time, between the years 1877 and 1882, toward 


defraying the expenses for apparatus and labor of assistants. - 


To the help thus given more was added by private persons, 
and analyses were made of some two hundred specimens of 
the flesh of sixty-four species of American marine and fresh- 
water fishes and invertebrates (oysters, etc.,) commonly used 
for food. 

One of us (W. O. A.) was called upon in 1884 to prepare 
plans for specimens, labels and other illustrative materials 
for the Food Collection of the United States National Mu- 
seum. For this purpose it. was desirable, indeed logically 
necessary, to illustrate the fundamental principles of food 
economy. ‘To this end, information regarding the chemical 
composition of our common food materials was indispensa- 
ble. An adequate series of investigations of American food 
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products would be a very large undertaking. Its necessity was 


not understood. The only thing to do was to make a begin- 


ning, and trust that, as the results should appear, help for 
further inquiry would be found. Accordingly, not far from 
one hundred specimens of meat and other animal food ma- 
terials were analyzed in the chemical laboratory of Wes- 
leyan University before the establishment of the Station, the 
expense being borne in part by the National Museum and in 
part by contributions from private sources. ‘The results of 
these investigations, taken in connection with some studies of 
dietaries which followed, implied that our meats contain much 
more fat than the needs of the consumer for nutrition call 
for, or the demands of home or foreign markets warrant; 
that, in other words, there is a serious error in the present 
method of meat production, which is so important a factor 
Peeaetictitute in the United States. To’ get more light 
upon this subject another series of analyses were made as a 


part of the chemical work of the Experiment Station. 


Finally, as a part of a. study of dietaries carried out in con- 
nection with the United States Department of Labor, a third 
series of analyses were performed. The results were all 
given, in the chapter on ‘‘The Composition of Food Ma- 
terials,’’ in the Report of this Station for 1891, pp. 46-90, 
and were used in the summarized table in that Report. 

The table thus prepared has served as a ‘‘standard table’’ 
of composition of American food materials up to the present 
time. A standard table is now in preparation for the U. 5. 
Department of Agriculture, which will include the results of 


over three thousand* analyses of American food products, 


more than two-thirds of which have been made since the 
above Report was printed. We have thus to-day a reasonably 
clear idea of the chemical composition and nutritive values of 
the food commonly in use in the United States. 


STUDIES OF DIETARIES. 
In 1886 Col. Carroll D. Wright, then Commissioner of 


Labor of the State of Massachusetts and since United States 


Commissioner of Labor, undertook some investigations of the 





* These do not include specimens of milk, butter, sugar, condiments, beverages, etc., of which 
a large number of specimens have been analyzed. Of the analyses included in the compilation 
referred to, not far from one-third were made in the chemical laboratory of Wesleyan Univer- 
sity, in connection with the work of the Station and otherwise. 
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statistics of the food consumption of the families of laboring 
classes in Massachusetts and Canada. ‘The data thus obtained 
as to kinds and amounts of foods consumed were sent to Mid- 
dletown, and from the analyses above referred to, the quantities 
of nutritive ingredients in fifteen dietaries of as many families 
and boarding-houses were estimated. The results were pub- 
lished in the Report of the Massachusetts Bureau of Labor 
for 1886. With this exception the food investigations up to 
1890 had been chiefly along the lines of the chemical compo- 
sition of American food materials. In 1890 a series of accu- 
‘rate studies of dietaries were undertaken by the Station in 
cooperation with the U. S. Department of Labor, and up to 
January, 1895, twenty-one such studies of the food consump- 
tion of families of mechanics and men in professional life had 
been carried out. ‘The main results were given in the Reports 
of the Station for the year 1891 to 1894 inclusive. They are 
to be given in more detail, with accounts of other work in 
this direction, in a publication of the U. S. Department of 
Labor. . 


ANALYSES OF FOOD MATERIALS EXHIBITED AT THE WORLD'S 
FAIR, 


In connection with the studies of dietaries, a considerable 
number of food materials have been analyzed. ‘The principal 
work in this direction since 1890, however, has been in the 
analyses of foods exhibited at the World’s Fair. 

As a member of the Jury of Awards at the Fair one of us 
(W. O. A.) was requested by the Executive Committee on 
Awards to take charge of an examination of some of the more 
interesting and important food materials there exhibited. This 
investigation was made in accordance with the purpose of the 
World’s Columbian Commission, which was to make the Fair 
educational and to provide that its influence should continue 
after the Fair itself should end. Probably no other occasion 
has offered such an opportunity for comparison of materials 
used for the nutrition of man. Certainly none has been so 
favorable for collecting specimens of food materials, including 
especially the animal foods, which are most interesting to usin 


the United States. Part of the analyses were, with the codpe- — E 


ration of the Station, carried out at Chicago during the Fair. 
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At the close of the latter the work was transferred to Middle- 
town, where it has been completed with the aid of the Station 
and of Wesleyan University. Some five hundred specimens 
have been analyzed, and the investigation thus made is more 
extensive than any similar one yet undertaken. 

The results of these analyses will be incorporated in the 
standard table above referred to as being now in preparation. 


INVESTIGATIONS WITH THE BOMB CALORIMETER. 


The study of food and nutrition has shown the need of 
learning the fuel-values of food materials, or in other words, 
the amounts of potential energy which they contain and which 
may be changed to heat or muscular power or other form of 
energy in the body. ‘The apparatus for this purpose is called 
the calorimeter. Investigations with a form of calorimeter 
were described in the Report for 1890. A form which has 
proven more satisfactory is the so-called bomb calorimeter. 
Hitherto the only satisfactory bomb calorimeter has been that 
devised by Prof. Berthelot in Paris, but its great cost; $1,000 
or more, which is due to the large quantity of platinum required 
for its construction, has prevented its general use. With the 
aid of Prof. Hempel, of Dresden, we succeeded in obtaining a 
bomb calorimeter which cost about $200, and has proved quite 
satisfactory. ‘his apparatus and the attempt to develop it into 
a form which, without sacrifice of accuracy and reliability, will 
be durable, convenient and made at a cost which will bring it 
within the reach of ordinary laboratories, are described in the 
Report of this Station for 1894.. The efforts in this direction 
are being materially aided by the U. S. Department of Agricul- 
ture. Although some details of construction and manipulation 
still need to be worked out and tested, the results are already 
highly satisfactory. 


RESPIRATION CALORIMETER. 


Research upon nutrition has reached the point where the 
study of the application of the laws of the conservation of 
matter and of energy in the living organism are essential. 
That is to say, we must be able to determine the balance of in- 
come and outgo of the body, and this balance must be expressed 
both in terms of matter and of energy. For this purpose a 
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respiration calorimeter is being elaborated. This is an appara- 
tus in which an animal or a man may be placed for a number 
of hours or days, and the amounts and composition of the food 
and drink and inhaled air; the amounts and composition of the 
excreta, solid, liquid and gaseous; the potential energy of the 
materials taken into the body and given off from it; the quantity 
of heat radiated from the body; and the mechanical equivalent 
of the muscular work done, are all to be measured. ‘The ex- 
perimenting is complicated, costly and time-consuming. The 
results already obtained are, however, very encouraging in 
their promise of future success. 


PUBLIC AND PRIVATE AID TO THE INVESTIGATIONS. 


For an institution with an annual income of only $7,500 
per year, which up to July of this year has been the whole 
amount recetved by the Storrs Station from public sources, 
so large an investigation of foods might seem inexcusable. 
The justification is found in two facts. One is that the sev- 
eral lines of investigation upon the food and nutrition of man 
are more or less nearly parallel with those upon the nutrition 
of animals, which the Station is also prosecuting, and the two 
are so conducted as to really form one department of inquiry. 
The other is, that a considerable part of the work is done with 
little or no expense to the Station treasury. Free use is had 
of the rooms and apparatus in the chemical laboratory of 
Wesleyan University, whose trustees are desirous of pro- 
moting scientific research, especially that of the more abstract 
kind to which an already large and gradually increasing part 
of the investigation belongs. ‘The calorimetric investigations 
especially are of this order. The studies of dietaries were 
made in codperation with the U. S. Department of Labor, 
which bore a large part of the expense. The cost of the 
investigations of food exhibited at the World’s Fair was borne 
mainly by the Bureau of Awards of the Columbian Commis- 
sion. Considerable sums have been given from time to time by 
private individuals in aid of different parts of the more purely 
scientific inquiry. | 

It would be unjust to close even so brief an account of the 
development of these researches without more specific ac- 
knowledgment of the generosity of the contributors to the 
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expenses of the earlier work. Among these have been Mr. 


A. R. Crittenden, Mr. Henry G. Hubbard, Miss Margaret S. 
Hubbard, Mr. I. EK. Palmer, Mr. EK. K. Hubbard, and the late 
Hon. J. W. Alsop, M. D., of Middletown; Mr. George L. 
Roberts, of Boston; and Mr. EK. K. Blackford, Mr. Mark 
Hoyt, and notably Mr. F. K. Thurber, of New York. ‘The 
most generous of these benefactors was Dr. Alsop, a large 
part of whose donations were made in the early period of 
the investigations at Middletown. It will certainly be a satis- 
faction to the large number of the friends of our honored 
and lamented fellow-citizen to know, what has been known 
to only a few of them, that his characteristic generosity made 
possible the beginnings of a scientific investigation which 
has since come to receive both State and National recognition 
and support, and has grown to be the most extensive as well 
as the most thorough inquiry of the sort ever undertaken in 
this country or in Europe. 


FOOD INVESTIGATIONS BY THE UNITED STATES DEPARTMENT OF 
AGRICULTURE. 


The relation of the Station to this work, especially through 
its Director, is stated by the Director of the Office of Experi- 
ment Stations in the letter of transmittal of Bulletin No. 21 
of that office,* from which the following is cited: 


‘“ Investigations of the hygienic and pecuniary economy of food are of com- 
paratively recent date. It is scarcely fifty years since the classical researches of 
Liebig began to pave the way for finding practically all we know to-day of the 
ingredients of our food materials, the ways in which they are used in the body, 
and the kinds and combinations which are best adapted to health and purse. 
The first at all extensive series of investigations of materials used as the food of 
man, undertaken in the United States, were studies of the chemistry of fish, 
prosecuted under the auspices of the United States Fist Commission in the 
chemical laboratory of Wesleyan University, by Professor Atwater in the years 
1878-1881. 

‘“A large part of the work thus far done in the United States has been at 
private expense. But, as often happens, the inquiries thus benevolently begun 
have proven so useful that public funds are becoming available for their prose- 
cution. On the recommendation of the Secretary of Agriculture, the sum of 
$10,000 was included in the appropriation for the Department of Agriculture 
for the fiscal year ending June 30, 1895, the purpose of which was to enable 
him to investigate and report upon the food economy of the people of the 





*** Methods and Results of Investigations of the Chemistry and Economy of Food,” 
W. O. Atwater, Department of Agriculture, 1895, pp. 222. 
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United States. The supervision of the investigations thus provided for, has 
been assigned to the Office of Experiment Stations, and Professor Atwater has 


’ 


been appointed special agent in charge.’ 


The appropriation for the investigation upon foods referred 
to above was for the fiscal year ending June 30, 1896, in- 
creased by Congress to $15,000. The work.is distributed in 
different parts of the country. All of the food investigations 
of the Station are being conducted in cooperation with 
the Department of Agriculture, by which a considerable 
share of the expense is paid. By such cooperation a much 
larger amount of research is being carried on by the Station 
than the State appropriation provides for, and at the same 
time the contribution by this State to the enterprise is made 
much more fully available to the country at large. 


THE NEED FOR FOOD INVESTIGATIONS. 


The need of effort to improve the food economy of the 


laboring classes, and especially that of people with very small . 


incomes, is greater than appears on the surface. Statistics 
show that half or more than half of the earnings of wage- 
workers in general is expended for food, and that as the income 
is diminished the proportion which must be used for food is in- 


creased. Not only does food make the chief item of expendi- — 


ture, but people know less of the ratio of the nutritive value of 
their food to its cost than they do of the relation between cost 
and real value of any other of the prime necessities of life. It is 
_easy for a man to judge whether the price of rent of a tenement 
is reasonable, for the advantages and disadvantages are plainly 
seen. It is easy to tell whether a coat is worth its cost, for the 
eye judges its appearance and experience tells how the cloth 
will wear. Regarding the economy of food, however, very 
few people have any clear idea. Even the most intelligent 
have little notion of the kinds and amounts of actual nutriment 
in the different kinds of food they buy. ‘They know very little 
as to the combinations which are best fitted for their nourish- 
ment, and have still less information as to the ratio between 
value and cost. ‘Three things, however, are reasonably certain: 

fFirst—Improvement is possible. Better kinds and combi- 
nations of food are within reach of the people. Wiser selection, 
more economical buying and better cooking are feasible. 





| 


ee fa) Oe 








. Sc ks a ee 


ee ee Se 


a 





FOOD INVESTIGATIONS. 123 


_ Second—The best thing to do for the people is to show them 
that they can improve, explain the advantage and teach them 
how to do it. The work will be slow. Doubtless the surest 
method is teaching the young. But it is possible to do a great 
deal. 


Third—The way to go about it is to find out, first of all, how 
the people actually live, what are their actual dietary practices, 
in what details improvement is most feasible, and how the im- 
provements may best be introduced. 


For the latter are needed not only studies in the home and 
the ordinary analyses in the laboratory, but a large amount of 
abstract research which will reveal more clearly the funda- 
mental laws of nutrition. 


LINES ALONG WHICH INVESTIGATIONS NEED TO BE MADE. 


The field is new and there is much to be done. It would be 
far beyond the purpose of this Bulletin to attempt to outline all 
that needs to be undertaken. Among the more important ~ 
questions to be studied are the following: 


Calorimetry.—Considerable work has been done with the 
bomb and respiration calorimeters, as already stated. ‘This is 
really the most important investigation the Station is under- 
taking. It belongs to the higher realm of scientific research. 
Like other abstract inquiries it is the necessary foundation of 
the most useful knowledge. <A large amount of such research 
has been and will continue to be carried on by the Station. 


Digestibility of Food.—Very few accurate experiments upon 
the digestibility of the food by man have been made and, with 
the exception of a small number in this laboratory, none have 
been carried on in this country so far as the writers are aware. 


The Preparation of Food for Use. Cooking.—This is a sub- 
ject of great importance. It includes both the commercial 
preparation of food by the manufacturer and the preparation in 
the household. The actual practice of cooking in different 
households, the effects of cooking upon digestibility and nutri- 
tive value, and the ways for improvement, are themes of 
especialinterest. The field of inquiry is large. Very little has 
been done init. Scientific investigation of the highest order is 
needed. 
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food Supply.—Answers are here sought to the questions: 
What does a given region or market furnish, z. e., what are 
the principal food materials available to the purchaser? What 
does each cost?’ How much nutriment does each contain? 
What ones are the most economical? ‘The real purpose is to 
compare the nutritive values of foods with their cost as they 
are actually offered to consumers in different parts of the 
country, and to learn what one’s people who wish to economize 
can best afford to buy and use. ‘These questions must be 
studied by actual examination of the market supplies in differ- 
ent places. 

food Consumption. Dietary Studies.—The inquiries on the 
subject seek answers to the questions: What kinds and quan- 
tities of materials do people actually buy and eat, and ‘how 


economical or uneconomical are they in the purchase of their ~ 


food? ‘The real subject here is the actual eating habits of 
the people. The data are obtained in part by inquiries in 
. different markets, but the most valuable information comes 


from studies of actual dietaries of typical people of different ~ 


classes. The inquiries are made by weighing, measuring and 
analyzing the food actually purchased, eaten, and left uncon- 
sumed. 


EHRRORS IN FOOD ECONOMY. 


Most of the dietary studies thus far made by the Station have 
been those of families and boarding-houses in cities, though 
a few studies have been made with farmers’ families. The 
results are not yet sufficient for the most reliable conclusions. 
But the scientific research thus carried out and used in inter- 
preting the observations of practical life implies that several 
errors are common in the use of food: 

First, many people purchase needlessly expensive kinds of 
food, doing this under the false impression that there is some 
peculiar virtue in the costlier materials, and that economy in 
our diet is somehow detrimental to our dignity or our welfare. 
And, unfortunately, those who are most extravagant in this 
respect are often the ones who can least afford it. 


Secondly, the food which we eat does not always contain the 


proper proportions of the different kinds of nutritive ingredi- 
ents. We consume relatively too much of the fuel ingredients 
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of food, such as the fats of meats and butter, sugar and sweet- 


meats, and starch which makes up the larger part of the 


nutritive material of flour and potatoes. Conversely, we have 
relatively too little of the protein or flesh-forming substances, 
like the lean of meat and fish and the gluten of wheat, which 


make muscle and sinew and which are the basis of blood, bone 
and brain. 


Thirdly, many people, not only the well-to-do, but those in 
moderate circumstances, use needless quantities of food. Part 
of the excess, however, is simply thrown away with the wastes 
of the table and the kitchen: so that the injury to health, great 
as it may be, is doubtless much less than if all were eaten. 
Probably the worst sufferers from this evil are well-to-do people 
of sedentary occupations—brain-workers as distinguished from 
hand-workers. 


Finally, we are guilty of serious errors in our cooking. We 
waste a great deal of fuel in the preparation of our food, and 
even then a great deal of the food is very badly cooked. A 
reform in the methods of cooking is one of the economic 
demands of our time, 


The following is from the article on Food and Diet in the 
Yearbook of the United States Department of Agriculture 
referred to beyond: 


‘* Just where, and among what classes of people this waste of food is worst, 
it is not possible to say, but there is certainly a great deal more of it in the United 
States than in Europe. There may be more in boarding-houses than in private 
families, and still more in hotels and restaurants. ‘lhe worst sufferers from it 
are, doubtless, the poor, but the large body of people of moderate means, the 


_ intelligent and fairly well-to-do wage-workers, are guilty of similar errors in 


this regard. . 

“Sometimes this bad economy is due to ignorance. The School of Sociology 
in Hartford in codperation with the Storrs Experiment Station, is undertaking 
some inquiries into the food supply in that city. The first family visited was 
that of an Irish coal laborer, who earns $8 a week when he has full work. The 
week the inquiry was begun he earned a little over $6; the week before he had 
only work enough to bring $2.50. The family consists of himself, wife and five 
children. The day on which the inquiry began they spent 35 cents for bread, 


Service as a cook in a well-to-do family before she was married had shown the 


mother, how to make good bread. She had plenty of spare time to make it at 
home, and 13 cents would have paid for the flour, yeast and other materials, 
including the extra coal needed to make the day’s supply, which she had bought 
of the baker. She had not thought so far as to see that she might thus have 


easily saved 23 cents a day in that item alone. She was, however, wise enough 
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not to get the highest-priced meats, and she did try in various ways to econo- 
mize as best she knew how. But, nevertheless, she bought eggs at 25 cents a 
dozen, not realizing that they were for her a very dear food. The result of the 
examination of the dietary showed it to supply just about four-fifths as much 
nutriment as the American standard would require for people at moderate 
muscular work. By wiser management the family might have had the full 
amount at considerably less cost. 

‘*One fruitful source of this bad economy is the prejudice against the cheaper 
kinds of food, and the impression that the finer and costlier kinds have some 
special virtue. With this is a false pride which considers economy in food a 
thing unworthy of the buyer’s dignity. A series of investigations lately begun 
in New York City* have brought out some striking illustrations of this unfortu- 
nate fact. Among the families visited is one of seven persons, so poor that the 
mother has not a dress in which she is willing to be seen on the street of even 
the poor quarter where she lives. She therefore stays in the house day after 
day, giving herself up to constant drudgery. The cost of food for the family is 
$14 per week, or $2 per person. The markets of New York, including those of 
this district, afford excellent food at extremely low prices, so that the family 
might be well nourished at half the expense. But these people, some of whom 
really wish to economize, are the victims of a theory. They think they must 
have ‘the best.’ They buy the nicest and costliest cuts of beef, the tenderest 
chicken, the earliest spring vegetables, and other things in like manner, and pay 
high prices for them. They will doubtless continue to do so until they learn 
that their policy is an unwise one, and why it is unwise.” 


As regards the food of people in business and professional — 
life the most common error from the standpoint of health is 
that of an excessive and illy-balanced diet. A great many 
people with little muscular exercise eat too much. ‘The diet 
is apt to consist largely of the materials which contain fat, 
starch and sugar. 

The dietaries of the farmers’ families thus far studied were 
out of balance. ‘The food contained relatively too little of 
the protein compounds, those which make muscle, blood and 
bone, and relatively too much of the fuel ingredients, espe- 
cially starch. In other words, they would have been im- 
proved by the use of more of the leaner kinds of meats, as 
beef and veal, more fish, milk, beans and peas, and less of _ 
such materials as potatoes, corn meal and sugar. ‘There was 
not such variety of food as the farm and garden might easily 





* These inquiries are being carried out by codperation between the U.S. Department of 
Agriculture and the New York Society for the Improvement of the Condition of the Poor 
under the immediate direction of one of the writers (C. D. W.) They are made among 
families in the most congested parts of that city. Hand in hand with the investigation goes 
the practical application by the teaching of food economy in cooking schools and otherwise. 
This enterprise, and a somewhat similar one which is being carried out in Chicago by coépera- 
tion between the Department of Agriculture and the Hull House, are among the most inter- 
esting and useful of the kind with which the writers are familiar, 
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supply. It may be that these cases do not fairly represent 
the ordinary farmer’s diet. A large number of investigations 
must be made before general conclusions will be warranted. 

The best farmers in the State are carefully considering the 
kinds and amounts of plant foods in their soils and fertilizers 
and the composition of different feeding stuffs, and the quan- 
tities necessary to make complete and well-balanced rations 
for their cows and other animals of the farm. Is it not worth 
while to consider carefully the nutrition of themselves and 
their families as well as that of their crops and their live 
stock? 

The products of the farm are for the use of man. A large 
part are directly or indirectly for his food. This food is for 
the sustenance of the community at large. People consider 
carefully the quality and value of their clothing, their dwell- 
ings, and the thousand and one things which are needed for 
their daily welfare; but their food, the cost of which makes 
up the large share of the cost of living of the great majority, 
and which has so much to do with the health and strength 
of every one, is a subject of which they have extremely little 
definite knowledge. Is it not time that more attention should 
be given to it? 3 

The Experiment Stations of the country have hitherto 
studied the soil, the plant and the animal. By the recent act 
of Congress they are called upon to also study the nutrition 
of man. The early work of this Station in this direction had 
to be sustained from sources outside of the Government appro- 
-priation for its support. Its resources for the purpose were 
extremely limited. Now that its means are increased, it is 
endeavoring to increase its usefulness in this cinesteia Co 


FOOD PUBLICATIONS. 


The results of the investigations referred to above have 
been, and are being published by the Station and also by the 
Office of Experiment Stations of the U. S. Department of 
Agriculture. Lists of the publications thus far issued are 
appended herewith. 
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Articles on Food Investigations by the Station. 


Adie Rey PUBLICATION. PAGEs. 
CHEMISTRY AND EcoNoMY OF Foops, - Bulletin No. 7, 1891, - -- 16 
THE COMPOSITION OF Foop MATERIALS, Report for 189I, - «= - 50 
STUDIES OF DIETARIES, - - - - Report for 1891, - - - 16 
DIETARIES AND DIETARY STANDARDS, - Report for 1891, - - - 55 
METHODS OF FOOD INVESTIGATION, - Report for 1891,.) -< - - I0 
STUDIES OF DIETARIES, - - - - Report for 1892, = - - 28 
Economy OF Foon, - - - - Report for 1892, - - - 28 
STUDIES OF DIETARIES, - - - - Report for 1893,  - - - 24 


STUDIES OF DIETARIES, - - 3 - Report for 1894, “= - oo Be 


Publications of the Office of Experiment Stations of the U.S. De- 
partment of Agriculture on the Food and Nutrition of Man. 
METHODS AND RESULTS OF INVESTIGATIONS ON THE CHEMISTRY AND: 


Economy oF Foops, by W. O. Atwater, Bulletin No. 21 of the Office of Ex- 
periment Stations. 222 pages. } 

Foops: NUTRITIVE VALUE AND Cost, by W. O. Atwater. Farmers’ Bulle-. 
tin NO, 23.432 paves. 

MEATS: COMPOSITION AND COOKING, by Chas. D. Woods. Farmers’ Bulletin. 
No. 34. 30 pages. 

Foop AND Diet, by W. O. Atwater. A reprint of an article in ae Year-. 
book of the Department for 1894. 43 pages. 


The Station invites the attention of the people of the State 
to the above publications, and especially to the paper on 
‘“Food and Diet,’’ reprinted from the Yearbook of the U. S. 
Department of Agriculture for 1894. This, with Farmers’ 


Bulletin No. 23, on ‘“‘ Foods: Nutritive Value and Cost,’ 


epitomizes the more practical results of the investigations thus. 
far published by the Station, together with more or less of the 
outcome of European enquiries, and will serve as an introduc- 
tion to future publications by the Station. 


The Department of Agriculture has furnished thie Station | 


with a considerable number of reprints of the article on 
‘‘Food and Diet,’’ for distribution in Connecticut. They will 


be mailed free of cost to citizens of the State who apply for 


them until the supply is exhausted. Applications for it, as. 
for the publications of the Station should be made to the 
Station at Storrs, as explained on page 2 and the last page of 


the cover of this report. Publications of the Department of 


Agriculture are obtained through members of Congress, and by 
application to the Secretary of Agriculture, Washington, D. C.. 
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STUDIES OF DIETARIES. 


REPORTED BY W. O. ATWATER AND CHAS. D. WOODS. 





Accounts of studies of dietaries of families and a boarding 
house, by the Station, have been given in previous reports as 
follows: 

I. A boarding house.* 5. A machinist’s family.+ 
2. A chemist’s family.* 6. A mason’s family.t+ 
3. A jeweler’s family.+ 7. A carpenter’s family.+ 
4. A blacksmith’s family. 8. A carpenter’s family.+ 
g. The family of the Station Agriculturist in winter. t 
Io, A mason’s family (the same as No. 6). 
11. A carpenter’s family (the same as No. 8).t 
12. A College students’ club. t 
© 13. The family of the Station Agriculturist in summer. t 
14. A widow’s family.|| 18. A College lady students’ club. | 


15. A Swede family.| Ig. A Swede family (same as No, 15).| 
16. A College club. || 20. Three chemists. | 
17. A Divinity School club. | 21. A carpenter’s family. || 


Eleven additional dietaries are here reported: 


25. An infant nine months old.’ 45. A farmer’s family. 
26. -A chemist’s family. 46. A farmer’s family (as 45). 
27. A farmer’s family. 120. A farmer’s family. 
28. <A chemist’s family (as 26). 121. A farmer’s family. 
29. A chemist’s family (as 26). 123. A farmer’s family. 
124. A College students’ eating club. 


Dietary studies 25, 26, 28 and 29 were conducted for the 
Station by Mr. A. P. Bryant; 27 by Mr. A. W. Smith; 123 by 
Mr. C. B. Lane; 124 by Prof. C. S. Phelps and Miss H. L. 
Smith, Professor of Domestic Science in Storrs College; and 45, 
46, 120 and 121 by Prof. John L. Bridge, of the Connecticut 
Literary Institute, Suffield, Conn. ‘The chemical analyses 
were, for the most part, made by Mr. H. M: Burr and Mr. H. 
A. Torrey. Prof. Bridge assisted in the analyses of some of 
the food materials used in dietaries 45 and 46. 

The general plan of the investigation included an account 
_ of the amounts and composition of all food materials of nutti- 
tive value in the house at the beginning, purchased during 





* Report of this Station, 1891, pp. 90-106. + Report of this Station, 1892, pp. 135-162. - 
+ Report of this Station, 1893, pp. 174-197. ll Report of this Station, 1894, pp. 174-204. 
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and remaining at the end of the experiment, and of all the 
kitchen and table wastes. The amounts of different food 
materials on hand at the beginning and received during the 
experiment were added; from this sum the amounts remaining 
at the end were subtracted. ‘This gave the amount of each 
material actually used. From the amount thus obtained and 
the composition of each material, as shown by analysis, the 
amounts of the nutritive ingredients were estimated. From 


these were subtracted the amounts of nutrients in the waste, 


and thus the amounts of the nutrients actually eaten were 
learned. 

Account was kept of the meals taken by the different members 
of the family, and by visitors. ‘The number of meals for one 
man, to which the total number of actual meals taken was equiv- 
alent, was estimated upon the basis of the potential energy, as 
has been done in previous investigations here. These energy 
equivalents, which are stated below, are somewhat arbitrary, 
and require revision in the light of accumulating inquiry. It 
has seemed best, however, to use the same figures here as in 
the previous reports and postpone the change until these 
dietaries may be summarized with others in a later pub- 
lication. 


Listimated Relative Quantities of Potential Energy in Nutrients Required by 
Persons of Different Classes. 


Man at moderate work, - “ é é Be s: = « LTO 
Woman at moderate work, 4 = Z - - = a acing 
Child, 15 years to 6 years old, - - : : : - ae 
Child, 6 years to 2 years old, - - - 5 < 5 aR 
Child, under 2 years old, - - - E - , - af Note 


EXPLANATION OF TABLES. 


The figures in the first table of each dietary, giving the 
actual amounts of food and of nutrients in the food used 
during the dietary, are based upon the weights of the food 
materials as they were purchased and used; that is, they 
include bone and other refuse, except where specified. 

The first three columns in the table contain the percentages 
of protein, fat and carbohydrates used in computing the 
amounts of those nutrients in the different food materials. 
In all cases where the composition was not fairly well known 
from the previous analyses, specimens of the food materials 
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actually used in the dietary, or specimens as nearly identical as 
_ possible, were analyzed. The cases in which special analyses 
were made in. connection with these dietaries are indicated in 
the table by the letter a, following the name of the material. 
The weights of the dried (water-free) table and kitchen 
wastes, and their composition, are given in the last line of the 
table. Hxactly what is included in these wastes is explained 
in the foot note on page 97 of the Report of this Station 
for 1891.* 

The second table of each dietary gives the summary of the 
food materials and nutrients used in the dietary, the quantities 

estimated per man per day, and the percentages of food mate- 
rials of different classes, and of nutrients furnished by each 
class. The quantities per man per day were found by dividing 
the weights of the different food materials and nutrients used 
in the dietary by the number of days for one man to which the 
total meals taken were equivalent. 

The last table in each dietary gives the nutrients and 
potential energy in food purchased, in table and kitchen 
wastes, and in the portion actually eaten. ‘The estimates of 
animal and vegetable nutrients in the waste are computed as 
described below. In estimating the fuel values of the nutri- 
tive ingredients the protein and carbohydrates are assumed to 
contain 4.1, and the fats 9.3 calories of potential energy per 
gram.} 

It was not practicable in the collection of the wastes to 
distinguish between that which came from animal and that 
from vegetable food. It is, however, possible to estimate with 
more or less accuracy how much of the nutritive materials 
came from the animal and how much from the vegetable foods. 
As there were practically no carbohydrates in any of the 
animal foods except milk and cheese, and but little in these, 
we shall not greatly err in assuming that all the waste carbo- 
hydrates came from the vegetable foods. It will also be fairly 
-accurate to assume that there are the same proportions of 
protein, fat and carbohydrates in the vegetable waste as in the 





* The words refuse and waste are used somewhat indiscriminately. In general, refuse in 
animal food represents inedible material, although bone, tendon, etc., which are classed as 
refuse, may be utilized forsoup. The refuse of vegetable foods, such as parings, seeds, etc., 
represent not only inedible material, but also more or less of edible material. The waste 
includes the edible portion of the food, as pieces of meat, bread, etc., which might be saved, 
but is actually thrown away with the refuse. 


+ Report of this Station, 1890, p. 174. 
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whole vegetable food purchased. In other words, the amount 
of vegetable protein and vegetable fat in the waste will bear 
nearly the same ratio to the total amount of vegetable protein 


and fat in the food purchased that the carbohydrates of the 


waste does to the total carbohydrates of the vegetable food. 
Taking the percentages of the weights of the carbohydrates in 
the total waste as the measure of the protein and fats in the 
vegetable wastes, the actual weights of protein and fat in the 


latter are readily calculated. Subtracting these weights of 


vegetable protein and fat from the total weight of these ingre- 
dients in the waste, the remainders give the amounts of animal 
protein and fats in the whole waste. } 

Table 63 summarizes the results of the thirty-two dietary 
studies which have been made by the Station. 


NO: 25, DIETARY OF AN INFERNAL 


Two studies of the dietary of an infant nine months old. The first study 
began February 5, 1895, and continued eight days. The second began March 
5 and continued nine days. 


TABLE 32. 
food Materials in Dietary of an Infant. 



































PERCENTAGE CoMPO- WEIGHT UsEp. 
SITION. 
: e 
¢ S a Nutrients. 
Foop MATERIALS. S g z ore 
I 3 a} s 3 a : a; 
eS a > } 2 a ov 
) fy a a oF s Pe Sx 
4 ° va 2 w = 
= a uo) © ic Bo 
tu ) M © 
et is) Ay an 
S ico a 
First Study % % % $ Grams. || Grams. | Grams. | Grams. 


Milk (a), - 14.38 | 5.43 
Second Study. 


as 
2) 
oO 


64) 9,755 | 427] 530 390 

















Milk (a), - ~h 3,04 404.47 4,62 |.67 | 10,120 399 452 468 
Oatmeal gruel (a), = | 92871718 2.041 GO2M neo 24 5 80 
Sugar, . - - - | — | — | 100.00 | .o1 100 | — — 100 

Total, - - -| — — — =A L040 423 457 648 





For Infant One Day. 
I Fes Protein. |; Fat... Cbhy, | 7Gar 


First study, == | Wee a eee = .08 53-4 | 66.31 48:7 | sr ome 
Second study, - = ios — — .08 52.9 | 57:1 | 81.0)hmeoam 
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No. 26. 


STUDIES OF DIETARIES. 


The study began November 7, 1894, and continued 28 
of the family and number of meals taken were as follows: 


Man, 26 years old, 
Woman, 25 years old (85 x .8), 


equivalent to 


Servant girl, 13 years old (80 x .6), equivalent to - 
Man (college student*), 20 years old, 


Total number of meals taken equivalent to _ - 
Equivalent to one man 72 days. 


TABLE 


33: 


days. 


DIETARY OF A CHEMIST’S FAMILY. 


r33 


The members 


85 meals, 
68 meals, 
48 meals, 
15 meals, 


216 meals, 


Food Materials and Table and Kitchen Wastes in Dietary of a 
Chemist's Family, 





Foop MATERIALS. 


ANIMAL Foon. 


aa Beef. 

Be Neck, e E F 
Pound. - 2 L 
Shoulder clod, - - 
Sirloin,  - é i 
Hind shank, - : 
Liver, z “ " 

, Flank, corned, - Z 
a _ Corned, canned, 3 
aotal- - 2 a 
Mutton. 
Shoulder, - - : 
b. Pork. 

o Chops, : E 4 
eee tiam,; x 3 f 
Lard, - eet 
- otal, «- = - 

. Fish, Ete. 


_ Cod, salt, boned, - 
Peters, Solids," - 


a Potalss = = - 
Eggs, - = 
Butter, = - < 
Cheese, - - - 
Milk, : - - 
Mince meat preparation 






rrotal, < - - 





PERCENTAGE Com- 














POSITION. 

go) 8 

. = 0 

i) om a ae 

a is 3 

w 
O 

% % % | $ 
13.905) LG i — oe 
T8.Lyh1 2-000 — 59 
19.3 | 11.3 |. — 737 
15.9|17.6| — .46 
Qala 53 .19 
DICskee eA deel. S 112 
[2 Anie20,2 .40 
28.5 | 14.0} — 522 
a a a S516 
13.5|15.6| — FAL 
14.1 | 25.6| — 52 
BS Fore ue Po cs .16 
— |100.0;| — .40 
—- — — 1.08 
2258 3) — .30 
OxIN Teas “923 td 
a ae = 1.34 
13.1} 9.5| — +57 
— | 82.4) — p AG 
PASH iy, Vel te) be Ae »39 
Set ea O) eScOsl 1.85 
aphr Etl i Coes Vali 9 pe) na KO) 


















































WEIGHT USED. 





Total 
Food Material. 


Grams. 


5,215 
2,240 
1,675 
1,315 
1,760 

995 
1,815 

995 





15,920 
1,145 


1,985 
400 
180 





2,505 


1,530 
2,355 


3,885 


995 
3,670 
950 
27,895 
225 






































Nutrients. 

S 
g s 
9 fy 
jal 

Grams. | Grams. 
725 621 
405 282 
323 | 189 
209 pew 
160 93 
195 49 
225 530 
284 139 

2,526 | 2,134 
154 179 
280 508 

ae 134 
— 180 
333 822 
340 A 
144 33 
484 37 
130 95 
— | 3,024 
247 325 
g20 | 1,116 
15 3 





oe 





11,08 | 57,250 | 4,800, 7,735 


* Took dinner with the family four times a week. 


Carbo- 
hydrates. 





Grams 





T,395 
136 


1,647 


134 


TABLE 33.—( Continued. ) 
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Foop MATERIALS. 





VEGETABLE FOOD. 
Cereals, Sugar, Ete. 


Flour, wheat, 
Oat meal, - 
Ace, 
Bread, 
Cookies, 
Crackers, graham, 
Crackers, milk, - 
Crackers, oyster, 
Starch ser. s 
Sugar, 
Molasses & maple syrup 
Cocoa, 


Total, 
Vegetables. 


Onions, 
Potatoes (15 % arise) 
Sweet potatoes (121% 6 

refuse), 


Total, 

Fruits, Nuts, Ete. 
Anpples, 
Dates, 
Grapes, 
Oranges, pulp, 
Prunes, dried, 
Peanuts, 


Total, 


Total vegetable food, 
Total food, 


Waste— Table and 
Kitchen, 


Cooked meat, 
Fat meat and gristle,* 
Cheese, rind, 
Bread, 
Flour, 
Potatoes, 


Total, 


b) 











PERCENTAGE Com- 


























POSITION, 

Sorel eter eal 
es Z 
5 

ho % fo 
EL oipeat. Leega.0 
15:6.) °44973') 68.0 
7-8}  .4| 79.0 
O35 os 24 %53,.8 
O Oa oO e758 
0.8m 326 166.7 
O23 13.1 41'00;2 
EICO Me 6,0 aie 2 
= a SOOKO 
om — /|100.0 
a — | 70.0 
2 1GA023 70%). 3°77 
1.5 -4| 8.9 
Pais ot els. 0 
1.8 Feo el 
4 sy I sk 
LIN! eZ tale) oe} 
Oeil 3.) 1353 
8 shi ey: 
2.0 oil Mit ofey 8 
PBR 25.0 11623 
27.9| 11.0; — 
1.0 | 90.0} — 
2G/0MIBAr2 102.3 
Orsimeles 45200 
Liou peli Wey. O 
2.2 £4.18.0 





Total Cost. 


Fe 


.58 
.18 
{OI 
.O4 
207 
uy 
23 
-34 
.05 
.48 
.13 
POd 





to 


.19 


127 
54 


34 


Teac 


sb2 
.08 
eh 
-59 
,20) 


27 


1.07 


5-31 
16.96 


.02 
a 
.08 
.02 
.OI 
.02 





at, 





Total 
Food Material. 





Grams. 


10,430 
1,650 
75 
455 
225 
225 
1,160 
I, 700 
215 
4,370 
810 
20 


21,335 





4,535 
16,540 


9,325 





30,400 


15,765 
455 
2,835 
1,560 
905 
820 


22,340 


74,975 
131,325 





85 
1,815 
225 
175 
225 
L.E35 


3,660 





WEIGHT USED. 


























Nutrients. 
re Re ers 
5 Shee 
Grams. | Grams. | Grams. 
1,178 TIS ee 
257 T204e 1322 
Oc a 59 
43 6 240 
15 20 169 
22 30 157 
108 152 803 
187 150} 1,261 
— — 211 
aa aa 4,370 
— Ea 567 
4 6 7 
1,820 | 599 | 16,747 
68 18 404 
347 17 | 2,977 
168 65 | 2,527 
583 100} 5,908 
63 63 | 1,955 
9 20 282 
28 hy 377 
13 9 I51 
18 6 531 
142 2Te 134 
273 347 31430 
2,676 | 1,046 | 26,085 
7,485 | 8,781 | 27,732 
24 9| — 
18 | 1,634 | — 
59 77 
17 2 92 
25 3 168 
24 I 204 
167 13726 469 






































oh 








* Composition and cost estimated. 
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STUDIES OF DIETARIES. 


| TABLE 34. 
Weights and Percentages of Food Materials and Nutritive Ingre- 
dients Used in Dietary of a Chemist's Family. 
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Foop MaTERIALS. 





for Family, 28 Days. 


Beef, veal and mutton, 


-Pork, lard, etc., - 


Fish, etc., - - 
Eggs, ia ra a 
Batter, « - = = 
Cheese, - = = 
Milk, - . : 
Mince meaf,_ - - 

Total animal food, - 
Cereals, sugar, starch, 
Vegetables, - - 
cuits). .~ - - 


Total vegetable food, 
Total food, - - 
Per Man per Day. 
Beef, veal and mutton, 
Pork, lard, etc., s 
Fish, etc., - - 
Eggs, Fi % i 
Butter, - - - 
Wheese- - - - 
aviilicg 2. s - 
Mince meat, - - 
Total animal food, - 


Cereals, sugar, starch, 
Vegetables, _ - - 


Praits,.’ . - - - 


Total vegetable food, 

mocanrood, —=..° = 
Percentages Total Food. 
Beef, veal and mutton, 
Pork, lard, etc., - 
Fish, etc., - - 
Ss a i 
mcttersu, - - 
Cheese, - - - 
Milk, 4 - - 
Mince meat, - = 


Total animal food, - 
Cereals, sugar, starch, 


EeVegetables,  - - 
Je - 


Total vegetable food, 
Total food, - - 





WEIGHT IN GRAMS. 


WEIGHT IN PouNDs. 


















































































































































Nutrients. Narrente: 
iG : s 8 Se r 53 a 
= Eh ask Os a | & os 
Grams. Pte crane Grams. | bs, | Ebse ibs obs 
17,065 2,680 2,313 TO) 3 7,.GN 5. Chesed ae 
2,565) 333) 822; — 5.6; .7| 1.8) — |} 1.08 
3,885) 484 ey) Ole ~OvOL Leki elie eee etd 
995) 230)2" 95) eS ee) Meet eres +57 
3,670} — |3,024, — So 0) ee Fie eee 
Q50| 247) 325 B29 2ST) eae OL 8 7 ae .39 
2h SOs O20, 110% 1,395) 61.51 2.0) 2,5) 53.r) 1.85 
225; 15 3 136 Sly Me £3) SO 
57,250| 4,809] '7,735| 1,647|126.2|10.6/17.1| 3.6| 11.65 
21,335|1,820| 599/16,747) 47.0) 4.0] 1.3) 36.9 2.19 
30,400) = 553|) FOO) 5,908). 67.0] 1.3) ° .2/13.0) 1,15 
22,340) 273} 347| 3,430) 49.3) -6| .8/ 7.6) 1.97 
74,075) 2,676] 1,046] 26,085] 163.3} 5.9} 2.3/57.5) 5.31 
131,325/ 7,485| 8,781| 27,732) 289.5| 16.5] 19.4] 61.1/ 16.96 
267 ee Sse) (52) OS) OF aes 
36 5 Ly es POS OL LO 3 yaaa 
54 ¥ i I} .12, .02; — | — | — 
14 2 1] — ROS Rar oh ca es tee 
51) — 42| — 11; — | .o9| — | — 
13 3 “ah .03, -OI| .o1] — | — 
387 ie) 16 20; .85) -03} .04| .o4) — 
3; — | — 2b VOL OL 
795 67| 107 23a Te 75) el Se 24 ew OS 16 
207/01 25 Spee 292 65, .05! .02] .51| — 
422 8 2 $21), 03/02) — 18; — 
310 4 5 ABI OSs OL ts Ol re bk Naira 
1,029} 37| 15| 362| 2.26) .08] .03] .80] .08 
IT, O2di LOA 122 B85) “4,01)) s23) 25a 85) 2. 2A 
% % fo to %; % 
13.0} 35.8) 26.44 — cores Qrciset tl tard) by memes Oh 
2.0) Al4b * Q.4) °— eh eset Veet) mae 6.4 
320) 0.8 rd Crary aco ibaa peas 7-9 
epee ee bakhe — <r eh Lar ee 3-3 
2.8; — Basa or en a ia ah LO. 
iis Se 34 1387 Aff torres Ba Sewrerll Nf — eee 223 
OY.) 8 trae Mi CLONE. ante ee = — ve ORG) 
a2 2) — atl | easel eee eee at 6 
43.6) 64.2} 88.1 SO] aa dace 68.7 
TOs aerate Os Olt 00.4) sr ee) oe ae 
Det emetic ie 2163 a 6.8 
LY Ole ae ge 4.0)". 12.4) cas arr ie te 11.6 
BOM nase niall. Oley OAs Ciiigem treat ae tose hy ate e 
100.0) 100.0} 100.0] 100.0] — | — | — | — /100.0 
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TABLE 35. 
Nutrients and Potential Energy in Food Purchased, Rejected and 
Eaten in Dietary of a Chemists Family. 
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Foop MATERIALS. 





for Family, 28 Days. 


( Animal, 
Vegetable, 

Total, 

( Animal, 


ACen ee ile _ J Vegetable, 
Total, 


Food purchased, 


Animal, 
Food actually eaten, - Vegetable, 


Total, 
Per Man per Day. 


( Animal, 
- Food purchased, Vegetable, 
(aeeeata: 
Animal, 
Waste, - i Vegetable, 
Total, 
Animal, 
Food actually eaten, - 


Total, 


Percentages of Total Food Purchased, 


Animal, 
_ Food purchased, . 4 Vegetable, 
Total, 


Animal, 
_ J Vegetable, 
| Total, 


Animal, 
4 Vegetable, 


Waste, . - a 


Food actually eaten, - 
Total, 


Vegetable, — 









































































































































NUTRIENTS. 
z d 43 
. 3 a 28 
° —y io 

é O% 
$ Grams. | Grams.| Grams. 
11.65 | 4,809 | 7,735 | 1,647 
5.31 | 2,676 | 1,046 | 26,085 
16.96 | 7,485 | 8,781 | 27,732 
.22 |< Tor! 1,720 |, ic 
.05 66 6 464 
29, 167 ) 1,726 469 
IE.43.| 4;708 |,6,055¢)) F642 
5.26 | 2,610 | 1,040 | 25,621 
16.69 | 7,318 | 7,055 | 27,263 
us 67 107 23 
.08 37 15 362 
24 104 122 385 
ne 2 24 7 
16 66 83 na 
08 36 15 a55 
24 102 98 378 

% ho % h 
6327 164/25" 368a5 5.9 
81.3 10135 SoheET. Gg 94.1 
100.0 | 100.0 | 100.0]. 100.0 

Ing I.3.| «10.6 

3) 9 a 1.7 
0 coca Gag Pa 
67.4| 62:9] 68.5 5.9 
3EONC S494 CFL. 8 92.4 
98.4 | 97.8] 80.3 98.3 





Fuel Value. 





Calories. 


98,400 
127,650 





226,050 


16,430 
2,230 





18,660 


81,970 
125,420 





207,390 


1,365 
1,775 





3,140 
225 
35 





260 


1,140 
1,740 





2,880 - 








55-5 





9I.7 








STUDIES OF DIETARIES. 


: DIETARY OF A FARMER’S FAMILY 
a. The study began December 24, 1894, and continued 9% days. 
of the family and number of meals taken were as follows: 


No. 27. 
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IN VERMONT. 


The members 


2a Man, 84 years old, - - - - - - - 29 meals. 
i Man, 44 years old, = : S - 29 meals. 
Woman, 44 years old (29 x .8), ‘aan to" es - - 23 meals. 

4 _ Man, 20 years old, - - - - - - 29 meals. 
N Boy, 17 years old dae. 8), Panivatent to - - - - 23 meals. 
4 Boy, 13 years old (29x .6), equivalent to - - - - 17 meals. 
e Girl, Io years old (29x .6), equivalent to - A - 2) eE meals; 
= Girl, 2 years old (29x .4), equivalent to - - - - ~«Fetmeals. 
Total number of meals taken equivalent to - - 179 meals. 


q | | | TABLE 36.. , 
| Food Piievials and Table and Kitchen Wastes in sh ps 
farmer's Family tn Vermont, 


of a 

















PERCENTAGE Compo- Wricnt Teas 
SITION. 
= YA ey Nutrients. 
“a Foop MareErIALs. rs Sd 
: : 5 i 3 a ; eer, 
2 Fes < ES 3 3 SS 
a =) oe 8 = a 
Suc cl Te 
a ANIMAL Foop. % % % Grams. | Grams. Grams. | Grams. 
. EE | 
: Flank, - - 17.9| 21.5 | — 2,270| 406) 488| — 
4 | Round, - : 16,0} 12.6 | .— 2,900 | §25 1) 365). — 
i: Tongue fren - 14.8] 15.3 | — £70.) <> eh han 20s) — 
. CNC Oe allie ee "| 55340 |) 950: 8797) To 
@ | pe Ox: 
- Salt pork, a 1.8, 87.2] — 1,580 281,378) — 
. _ Sausage, - - - 12258) 245.4 8} 1,800 230 817 15 
PARC Nero <= - — | 100.0 — 450| — 450; —- 
= Total, - - - —~ _ — 3,830 258 | 2,645 15 
Fish, Ete. 
* Oysters, ‘‘solids,” - Ger 1.4 845 goo 55 12 30 
a Butter, - - 9 = — | 82.4) — 1,360| — |1,12t}; — 
= Cheese,. - - - 26;045 34,2 213 340, 88 116 8 
Cream, - = 2 Pi NW OE es 4.5 goo 22 167 40 
= Total animal food, a — | 12,670 | 1,379 | 4,940 93 
>, VEGETABLE Foon. | 
a - Cereals, Sugar, Etc. 
Meeecor mes, - - BiG (aki2.2) 7501 | “1,220 ) Tog 27| 916 
Flour, rye, : - yas EO aun 05 go 65 8 714 
Flour, wheat, - - Tiss Pel ° 7420.) 6,090 756 73| 4,991 
LCA wet + ~ Orsiiartee | 52.8: ©7,005 729 g2'| 4,051 
Crackers, - - 10.7 9.9/ 68.8] 2,080 223 206 | 1,431 
Sugar, - : 2 Soe eet T00,01" 4,900.) = — | 4,300 
Molasses and syrup, — — 70m) 3,000 a — Ph: 
Shotal, -- + - aa a 26-0960|-1,002 406 | 19,175 
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TABLE 36.—( Continued. ) 

























































































PERCENTAGE Compo- WeIcuT UseEp. 
SITION, 
yi fas . Nutrients. 
Foop MaTERIALs. q 8 Sa 
oo ° ;w Bad ° 
8 3 = _2 d a 
ae 3 gs ‘8 a) crate 
oy A oe ro) os BS 
3 A nu Os 
O a 
VEGETABLE Foop.—(Coz.) % % % Grams. | Grams. | Grams. | Grams. 
Vegetables. 
Beans, ~“= a = aS sebedute’ LAO er 5Oel Weg 300 303 24 804. 
Onions, - - : = aL a 4 8.9 | 5,200 78 at 463. 
Potatoes (15 % refuse), -- | 2:1 ‘1-// 18.0'/'18,140 (ea Tes) 37265 
Totals deo ices tn eae eee — |24,400! 762 63} 4,532 
Fruits, Nuts, Ete. 
Apples, - : - - 4 ‘Awl 1 2°4cn22 700 or Ol) 2:8150e9 
Total végetable food, - ~=4.— |) — — | 74,225 | 2,735 | 560|26,522 — 
Total food, - 2 -| — — — | 86,895 | 4,114 | 5,500 | 26,615 
LABLE 27. 


Nutrients and Potential Energy in food Purchased, Rejected and 
Lraten in Dietary of a Farmer's Family in Vermont. 











Foop MATERIALS. 











for Family, 9%% Days. 
Animal, _- 


Food purchased, - 


Vegetable, - 


POtaly + 


Per Man per Day. 


Food purchased, - 


a vAnimale” |. 
Vegetable, - 


SLOrals | =— 


Percentages of Total Food Purchased. 
[ Animal, - 


Food purchased, - 


Vegetable, - 


‘Total, .- 





NuTRIENTS. 

E Ra pes 

iz = os 

eg ene 

| Grams. | Grams.; Grams. 

- | 1,379 | 4,940 93 
i226 560 | 26,522 
- | 4,114} 5,500 26,615 
s 23 82 2 
c 46 10 442 |- 
- 69 92 444 

% fo % 
Gly 33-55) nOOeG 4 
>) «GOR eerorg 99.6 
- | 100.0 100.0] 100.0 















































Fuel Value. 


Calories. 


51,980 
125,160 





177,140 


865 _ 
2,095 


2,960 





————— 


I00.0 
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a TABLE 38. 
— Weights and Percentages of food Materials and Nutritive Ingre- 
= dients Used in Dietary of a Farmer's Family in Vermont. 




























































































































WEIGHT IN GRAMS, WEIGHT IN Pounps. 
3 ic Nutrients. a Nutrients. 
Foop MarTERIALs. 8 ; 3 
| SO ae Me ated i$ 
Smee eb eas )) ee es 
3 9 oy Soo 38 9 me | eo 
cs aa CF og py est 
For Family, 924 Days. | Grams. | Grams.|Grams.| Grams. | Lbs. | Lbs. | Lbs..| Lbs 
5. Beef, vealand mutton, | 5,340 956 879 _ EDeS je2-0- (lee eee 
Pork, lard, etc., - SUNS, 0301 2501 2.045 15 8.4 | 464 2638) = 
Paisivs etcs, = - - goo 55 ¥2 30 2.0 Ws. Dele vk 
Butter, Z - -| 1,360 — 121 — 3.0; — |} 2.5] — 
Cheese, - = F400 © Eo8 116 8 “7 2 ee) 
Cream, - = 2 goo 22 167 40 2.0| — Ne 
Total animal food, - | 12,670 | 1,379 | 4,940 Og 27.0.105-0.1 10. Ones 
Cereals, sugar, starch, | 26,825 | 1,882 Mee OGH 10/075 7/4 60. Ts 4,1 eG 42.3 
Vegetables, - =5) 245900 (O24 ne O3.V.4,532.0) 54.50) 1-7 teh tO, © 
Fruits, - . Bl 22, 700 sud GIy) ) 2,815") °50.0.|) 2 |) oa 02 
Total vegetable food,| 74,225 | 2,735 B00.) 20/522 | 163.0:16/0 1) Te2ureoun 
Mol tood| -  - |.86,895 | 4,114 | 5,500 | 26,615 | T91.5,|.9.0 | 12.1 | 58.7 
Per Man per Day. | 
Beef, veal and mutton, 89 16 14; — .20|.04 |} .03 | — 
Pork, lard, etc., - - 64 4 44 _— .14)|..0f:| STO} 
ish, <tc - ia 15 1}o— I 03. (=) Se 
Butter, - - - 220 Ou — 105 os ee OAs 
Cheese, — - ~ - 6 | 2 2 — or; — |} — | — 
reant, .. -- - - Hel 3 I Oder Os 
Total animal food, - Sere 29 82 2 47 | .05 |). 318 | — 
m@ereals, sugar, starch, 447 31 a 320 POS. |.O7 4) | O2nian ye 
Vegetables, - - 412 13 I 75 OL 03 Ieee ig 
Fruits, - - 378 2 2 47 O04 a= | eee LO 
Total vegetable food,| 1,237 46 10 442.\. 2253)1O 1. 024m Oo 
Total food, - a) 1,448 69 92 444 | 3.20|.15|) .20) .98 
ee cienes Total Food. d y y d . 
Beef, veal and mutton, Gro 2324 LO® — — —|;—- le 
- Pork, lard, etc., - - 4.4 OrF ie 4621 I; — —)—-)|)- 
a Fish, etc., - - - i0 153 2 ole ae een rae ae 
mes Butter; - - “ - 16) — 20.4 I eds ae a Sa 
mee «6Cheese, —_- - - 4 ek 21 —_— er a) Bi meget | orca) ee: 
Cream, = - - pe 5s. Rea eee gl She eet 
Total animal food, - 14.6) | 23305 <() 80-8 Ee emg er Bir es 
‘Cereals, sugar, starch, 30.9) 45.8 7.4 42.0 fe eta 
Vegetables, - - Soar tS. 5 vii! 17.0; — |=—) — | — 
Fruits, - - - 26.1 2.2 I.7 10:0) ea ee 








Total vegetable food,| 85.4 66.5 | 10.2 OGi0: ee ea 








Saretteaier ee.) | «100.09 100.0] 100.0 |, 100.0} —. |’ | — T= 
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No. 28. DIETARY OF A CHEMIST’S FAMILY. 
The study began January 28, 1895, and continued 7 days. The family was 
the same as in dietary No.. 26. The members of the family and number of 
meals taken were as follows: 





Man, 26 years old, - - - - - - - - 20 meéales 
Woman, 25 years old (21 x.8), equivalent to - - - - Ty meas: 
Servant, 16 years old (gx .8), equivalent to - - - 7 meals, 

Total number of meals taken, - - me ae - 45 meals. 


Equivalent to one man 15 days. 


TABLE 39. 


Food Materials and Table and Kitchen Wastes in Dietary of a 
: Chemists Family, 































































































P Com- 
cae ee OM WEIGHT USED. 
a g — Nutrients. 
Foop MATERIALS. < as re eels 
e Ses Se eal 
8 A aS re Sp d ig 
A - 2 | 8°) aes 
5 ae = 
ANIMAL FOOD. | 
% % % $ Grams. | Grams| Grams Grams 
Beef. 
Shoulder clod, - 2 = 4219.3) LL.3 1, —— e271, 220 24| 138| — 
Cooked meat, - - - | 27.9| 11.0] — | .04 170 37 I9g| — 
Dried and smoked, - =a STO. | Oro .6 | .06 100 32 7|— 
Total, =. ee em 0 oF ea 37 OO: fe 09s met 
Mutton. | 
Chops, - - - =| 13.2 | 28.6 | — | 24) 680 | 90) =foqmeee=s 
Pork. 
Spare rib, - - : =| 14.1 | 25.6, —)}.30 191,135 | 100 aoa 
Lard, - = - - | — |100.0] — | .06 200 |) ——': |} 200° == 
jPotals 3? - ae tae — — | .36 1,335 | 160| 491 | — 
Fish, Ete. 
Oysters, “‘solids;’- _- ep eOnd 1 Ula 158 Sale oa 565 34 8 19 
Clams, long, shell contents, S208 a 1.0r| 2 Ormce0 595 51 6 I2 
Total, - - - md Secs ly Saree — | .50| 1,160 85 14 31 
Eggs, .¢ 5 go. = ¢*= )19i1'| 9.8 | —4>.09). 995) 10) 
Butter, - - - Pr ae O|tO 2s acl ee 740| — | 610; — 
Cheese, - - - ji 2O.OrN94r 20 29a ers tee eAG 88 | 116 8 
Milk, - - - = | 3:3} 4.0) 5.0) °.56| 8,465 | 279 | 9300) 424 
Total animal food, - -|— — — |2.73|14,285 | 805 |1,935| 462 
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TABLE 39.—( Continued. ) 






























































PERC Com- 
tree om WeicuT Usep. 
g 8 ‘al Nutrients. 
» Foop MarErIALs. a ss ey pet 
| Se aa Wise W Sones ales ay 
eC a re A oe ‘D a ge 
Ay oa Z 5 a ~ © 
4 = q <q O° 
O fo ae i 
VEGETABLE Foop, q q, q $ Cuae Grams| Grams} Grams 
Cereals, Sugar, Etc. 
Corn meal, Te eae ee 220751.) O94, "500", 4a yt LaeeanG 
' Flour, rye, Seo gee as len 7 at O)-78-5 /-04| 545.139 5 |. 428 
Flour, wheat, - - Sie tresaumert st er. 03.04 795 go Si e503 
Oatmeal, - - = PME 5 uee7. 31) OS. |.).02 2007| 3) 931 5 4 hi soe 
Rice, = i - oy eres: 4679-0 | OL 60 5) a 
_ Bread, - - ee aw FO eeeTs 2 82.0400 I GSOrln 65 8155350 
Cake and cookies, a0 ee Geck tO 9442) 04 225 16 Ree 6 Bea, 
Crackers, cream, - = Wes dt5.11 4 00.25)..09;|) 470 ) 44> O2ace 
Crackers, oyster, “ Sa tal On ebOe Onn 74.2415 OO 455 50 40| 338 
Starch, - - - =) —— se OO.0 |, 602 OS aera 83 
Tapioca, - a - - 4 3 | 87.5 | 04 175 I| — 153 
myer, -~ - 3 - Oe ee LOO-OW- sO!) 9 050i) == * [a= 950 
Maple syrup, - . Se 70; On) .O2 i, TOO?) = S/—— 70 
Cocoa, - - i g= fat Or 23.94 37.7"): .O1 30 6 9 i: 
Total,. -- - - ee wee (OL 15,270) 301 | 7177-4 ore 
Vegetables. 
Potatoes (15 % refuse), =a reat PEARTS, One, 12 103,740 |) 70 An O73 
’ Fruits, Nuts, Etc. 
Apples, - - - - (.4 .4 | 12.4 | .07 | 2,055 8 8] 255 
BeLiums, canned, - - - One 1 ae50s4 1), 220 g1o 7 1OMP) 51S 
Peanuts, - - - SuieieT Seb Quer0;3 1.13), 400.) 69 1 Tod 65 
ee = a | 40 | 3,305.) 184") cI 3Ty 9833 
_ Total vegetable food, -| — — — |1.13 |12,375| 554|.- 312|5,518 
ictabiood; ..*  -. =| — || — | —./3.86 26,660 |1,359 12,247 | 5,980 
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TABLE 40. 


STORRS AGRICULTURAL EXPERIMENT STATION. 


Weights and Percentages of Food Materials and Nutritive Ingre- 


dients Used in Dietary of a Chemist's family. 








































































































WEIGHT IN GRAMS. WEIGHT IN POUNDS. 
| a Nutrients. 3 Nutrients. 
Foop MATERIALS. Ps b 8 , a 
S ¢ 63} s d Ag lee 
SB 48°) 281 Sse 
g Be Oe tS ie ieee 
fx A | Pe A 
for Family, 7 Days. | Grams |Grams|Grams|Grams| Lbs. | Lbs. | Lbs. | Lbs.| ° $ 
- Beef, veal and mutton, - | 2,170] 183 | 358; — 4.845.413 .O1 
Pork gard, cette, - | 1,335 | 160] 49I| — 2.Qmieeed | Trae .36 
Fish, etc.,; - = = 1.100 85 14 31)! .2/Osteee 2) —— I .50 
Eggs, - ~ - - 75 10 7\|— .2}/—}—|— .03 
Butter, - = : 740 | — 610 | — 1.6}; —|1.3/ — 55 
Cheese, = - Sea ee seks) 88 | 116 8 ay fe Aue cc 112 
Milk, - - - - | 85465 | 279.) 339 | 423 | 18.7 | ,0) 8). meee 
Total animal food, - |14,285| 805 |1,935| 462 | 31.5 | 1.8|4.3|1.0| 2.73 
Cereals, sugar, starch, - | 5y270 | “301-| 177 14,012 1.04. An oe aoe .61 
Vegetables, - - - 153,740 79 4 | 073) 873) 82 sale 7ED 
Fruits, - s - | 3,365 841 1314, - 833 awd 2 = oe .40 
Total vegetable food, 112/375} 554'| 312 |5)5181 27.4 | 1.245 (9 (terse 
Total food, - - |26,660 |1,359 |2,247 |5,980 | 58.8 | 3.0 | 5.0 |13.2| 3.86 
Per Man per Day. 
Beef, veal and mutton, - T45 12 SA .32 | .03|.05 | — | — 
Pork iarasetc,,. += - 89 11 334 -20 | .03 | .07 (5) 
Fish, etc., - - - 76s | 6 I 2) D701) -— Ai On eee 
Heys 6-0) ee tng ee 5 I | oh Bote oh ee 
Butter, - - - 49| — 4I | — 2 EE 5) —)..00 eae 
Cheese, - - - a6 6 | I| .05}|.0I1 | .02;| — | — 
Milk, * - - - - 564 18 23 28: 1.24 04 | .05 | .06 | — 
Total animal food, - 952 54 | 129 31. | 2.10%. 12 | eBarog a 
Cereals, sugar, starch, - 351 26 I2,|° 267] 277.067) Of es Games 
Vegetables, - - - 250 5|— 45 | .55,.01}; —|.1I0| — 
Fruits, - - - 224 6 9 50 |) .50.}.01 1.029). ta aaa 
Total vegetable food, 825 37 21 | 368] 1.82] .08 | .os | .81 08 
Total food, - oe oe QI | 150] 399] 3.92] .20 | .33 | .88 .26 
Percentages Total Food. o, Y Y % d, 
Beef, veal and mutton, - 8.1 | 13.5 | 15.9| — — |—|—{|—] 15.8 
Pork lard. etcy, &- - 5.0! 11.8) 21.9| — — |—|— | — ors 
Fish, etc., - - - Ara lersb 2 6 5|.>—- | — ) ere 
Eggs, - - - - ae ei 3/— — |—- | — | — 8 
Butter, - - - 2.8; — |27.1| — — | 1° — )— aia 
Cheese, ~ - - Te) 0; 541, 552 I} — | —}]—}]— ao 
Milk, - - - ~ | (30.8 | 20.5:):15.1 | 07-0 1) oe 
Total animal food, - | 53.6| 59.2 | 86.1] 7.7; — | —|—|—J] 40.7 
Cereals, sugar, starch, - | 19.8 | 28.8) 7.9 | 67.1] — | —|—  |— | 15.8 
Vegetables, - - = 14.0] 5.8 .2|11.3} —-| — | — |} — gia 
Fruits, - “ - | 12.6] 62) 5.8) 13.9) — | —|—|-—] 10.4 
Total vegetable food, |. 46.4? 40.8 | 13.9 | 92.3) ——"\\-= ee 29.3 
Total food, ~ - | 100.0, |100.0 |100.0 {100.0} — | — | — | =="ltoo06 








Me ee 


TABLE 41. 


STUDIES OF DIBTARIES. 
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Nutrients and Potential Energy in Food Purchased, Rejected and 
Eaten in Dietary of a Chemists Family. 








Foop MaTERIALS. 








for Family, 7 Days. 


Animal, 


Food purchased, - Vegetable, 


. Total, 


Animal, - 


Food actually eaten, Vegetable, 


Total, 
Per Man per Day. 


Animal, 
Food purchased, - : Vegetable, 


Total, 


Animal, 


Food actually eaten, - Vegetable, 


Total, 





= 
Bra? . { Animal, 

a ~ Food purchased, - oh Vegetable, 
Tie... an 

3 tek Otel 


Animal, 


Food actually eaten, Vegetable, 


Total, 


Percentages of Total Food Purchased. 











































































































NUTRIENTS. é 

= 
$ Grams. | Grams, | Grams. | Calories. 
2.73 | 805] 1,935 | 462 | 23,190 
roi 554 312 | 5,518 | 27,800 
3.86 1,359 | 2,247 | 5,980 | 50,990 
2.73 | 805) 1,935 | 462 | 23,190 
TOTS 554 312°| 55518 127,900 
3.86 | 1,359 | 2,247 | 5,980 | 50,990 
.18 54 129 ope 1,550 
.08 37 2I 368 | 1,855 
.20 QI] 150] 399] 3,405 
.18 54 129 STi, 550 
.08 37 a1 368 | 1,855 
.26 gI| 150} 399] 3,405 

ho % % fo he 
FOF. W59- 248) SOcTL E727 ie 4505 
29.3| 40.8 + 13.9] 92.3] 54.5 
100.0 | 100.0 | 100.0 | 100.0 | 100.0 
7Ougy. 50:2 BO.1 | so7a7 ee aes 
29,3") -40.8))°° 13.9 | 92.3.) 454.5 
100.0 | 100.0 | I00.0 | 100.0 |} 100.0 








144 STORRS AGRICULTURAL EXPERIMENT STATION. 


No. 29. DIETARY OFA, GHEMIST SsiAMiiiiag 


The study began April 6, 1895, and continued 21 days. The family was the 
same as in dietaries Nos. 26 and 28. The members of the family and number 
of meals taken were as follows: 





Man, 26 years old, - - - - - ° - - 60 meals. 
Woman, 25 years old (60 x .8), equivalent to - - - \ 48 meals. 
Servant, 16 years old (52 x .8), equivalent to - - - 42 meals. 
Man (college student*), 20 years old, - - - - 9 meals. 

Total number of meals taken equivalent to - - 159 meals. 


Equivalent to one man 53 days. 


TABLE 42. 


Food Materials and Table and Kitchen Wastes in Dietary of a 
| Chemist's Family, 
















































































PERCENTAGE Com- WeicutT Usep. 
POSITION. p 
2 a Nutrients. 
Foop MATERIALS. a a vi a Z 5 i 
PU ea al -e. & che 3S J o3 
© hy eS hcbe ee am 2 "a ce 
- 5 3 £ < ons 
fy ae 
ANIMAL Foop, % G % $ Grams, | Grams. | Grams. Gea 
Beer. 
Chuck, no bone, - | 19.0] 12.3 | — AS leek 307 198} — 
Shoulder clod, - SAL OMe 1.) — 550 dy 2 O10 504 295 fy e—— 
Round, no bone, - | 19.7 | 13.5 | — -73 | 2,380] 828 | > 6670 ace 
Round, 2d cut, nobone,| 20.6 | 8.6} — .21 | I:2k0 |" 264 | 2106 same 
Cooked meat, - “227 Oak l.O.) £03 225 63 25; — 
Rump, corned, - sotaided 1 22:0))) sAAY) § 715580 225 343 | — 
eOtaly << : - | — —_ — | 2.42). 9,640 4°2;184 \)1, 5300 au 
Veal. 
Shoulder, - - “TG. 60 87 1 {SOA nas 188 99| — 
Leg, - - Ral ay 21) — 3301 242500 269 I1g4| — 
Total, .- . -| — —|— O38 bez .725 457 213| — 
Pork. 
Chops. © i= - - | 14.1 | 25.6} — -39 | 1,590 224 407| — 
Salt pork, - - ce eco eet RO Mae .06 225 4 196 | — 
Cottolene, - - | — |I00.0| — -29 |* 1,080) 41) 10808 aes 
Total,. - - -| — | — — 742,305 228 | 1,683 | — 
fish. 
Cod, fresh, - - | 10.6 2|— .20 680 Wi Ij; — 
Shad, - - = Ne BOy2y 4 Beh a 26 /| 41,135 104 55/ — 
Total S- - -| — -- — 45 | 1,815 176 56; — 
Eggs, - - - | 13.1} 9.5 |°— :860>) = 3:07s 395 286; — 
Butter, - - oo] = | O24 bo) 217 oS Gs = 0)" ae eee 
Cheese, - - = 12070 SAO Ha 2.3 era 410 107 140 9 
Milk, - - =A 3 Sle S-On 1b ogZOntOs 884 | 1,072 | 1,340 
Total animal food, | — .| — — | 8.99 | 50,1g0 | 4,431 | 7,371 | 1,349 





* Took dinner with the family four times a week. 
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TABLE 42.—(Continued.) 
















































































PERCENTAGE Com- WeIcuT Usep. 
POSITION. r 
S a Nutrients. 
_Foop MarteErIALs. d | a8 ue =o ; 
Pe caredal Ss |S al ieee 3g 
ee se a) | ner ad | 25 
a met “s e = | as 
Se A 
VEGETABLE Foop, % % | & $ Grams. | Grams. | Grams. | Grams. 
Cereals, Sugar, Etc. 
Corn meal, - iy Devoe pill aa raul we eTOr |) y1;0L5 | 170 42) 1,438 
_ Flour, rye, - =a eT POW Orsay elOah oT, 535 109 T4h})- 33205 
Flour, wheat, - Soi RDLeS We halen 74.0 | 92-1 5.845 1 660 64| 4,361 
Oatmeal, - - 500 ery 3.0. Pra") 1,105°) §186)) 87 813 
Rice, OY ae els | Fer” i fea ene wt Bess aise et 675 
_ Wheatlet, - - Tail 23 tek aes Os) 03 225 28 32 169 
Crackers, cream, yO SoM Loe O.2 | 6237. ()°1,885.) wrgs 247] 1,304 
search; - - Ae cicaeOosON.O4)). “TS; — 176 
ugar, -- - Se a eee OOO O31 4390 |e — 4,320 
Molasses, - - eri ae) one OOO l” 425, 1,515 41); — 1,030 
Chocolate, - serie. 5) 47,14 26.8 | £06 60 | 8 28 16 
fiotal . - -) — —- wi, 2.18) | 19,530 11,444 517 |15,507 
Vegetables, | 
Beans, dried, - 2203 \nn te Cun sO.) 6 Pl.) 1,020) (227 18 603 
Potatoes (15 % refuse), mat sterol 35) |' 11,500 | 243 I2| 2,086 
Sweet potatoes (121% % | 
refuse), - Sora -7| 27.1 | .06 950° i y 257 
ee fem ee gs | 13,5601 487 37.| 2,940 
Fruits, Nuts, Etc. | 
Apples, flesh, - = a Senet Or Oe 20 fA; 3'70 22 22 725 
_ Bananas, pulp, - an ee soue22-O 1.20 |) 1.560 19 12) megs7 
Jelly, = a E Pol eee 7 Jes 1.5 340 4});->— 262 
Lemons, pulp, - = 4 1c6 OW O:3uh= 05 200 2 2 16 
. Oranges, pulp, - - 8 pO Oe 7 920 I 'T ,020 8 6 99 
Raisins, - Pn Zoi ATTA. OL 50 I 2 38 
Prunes, dry, flesh, - | 2.4 ‘O08; 97), 4.20 740 18 6 510: 
Peanuts (33 % refuse), 25,.8)/' 38.0 7224 Al 218 555 143 214 135 
otal, ~ - <a = ap t.24 | 1.35835 217 264 | 2,142 
Total vegetable food,,; — | — | — | 3.97 | 41,925 2,148 | 818 20,595 
Totalfood, - -| — | — | — |12.96 | 92,115 | 6,579 | 8,189 21,944. 
Waste— Table re | 
_ Kitchen, 

a Pople meats! =) 27,9 |) EI.Obe — .03 100 Qo es error earn 
Pee > | |) — | o0l0;:— | .03 425) — 383) — 
Cheese, rind, - ut, 20:0 M34. 2 42,371 O02 60 16 2 Ir 
Bread) |. - eee he Ofek Fr 2 69.81 Oo 200 19 2 106 

Meeteeeee -  - | 1,3 | or. 5 174.6) .01 100 II I 75 

i Potatoes, --- a eae is Peta O4 - OL 215 4| — 39 
Total, - eee ty ee tee Ow BRO e: TP 88-5) oh Pa: 

















_ * Estimated go % fat. 


12 
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TABLE 43. ° 


Weights and Percentages of food Materials and Nutritive [ngre- 
dients Used in Dietary of a Chemist?’s Family. 








Foop MATERIALS. 





for Family, 21 Days. 
Beef, veal and mutton, 
Porklard*-etc,.— ~ 
Fish, etc:,+- - 4 
Eggs, he: - Fe 
Butter, Z 4 = 
Cheese, “ E 5 
Milk, : = 7 


Total animal food, - 


Cereals, sugar, starch, - 
Vegetables, - - 
Fruits, - - - 
Total vegetable food, 
Ord BLOOU< t= = 
Per Man per Day. 
Beef, veal and mutton, 
Pork; lard;-etc., - - 
Fish, etc., - - - 
Eggs, - - - 
Butter, - - = 
Cheese, ~ : 2 
Milk, é : 2 
Total animal food, - 


Cereals, sugar, starch, - 
Vegetables, . - 
Fruits, - - - 
Total vegetable food, 
Wotalsinod) 4 e - 


Percentages Total Food. 


Beef, veal and mutton, 
Pork, lard, etc.,~ - 
Fish, etc., - - - 
Eggs, a > 3 
Butter, - - - 
Cheese, 3 - - 
Milk, - oe bean 

Total animal food, - 


Cereals, sugar, starch, - 
Vegetables, - - 
Fruits, - - “ 
Total vegetable food, 
Total food, - - 








WEIGHT IN GRAMS. 


WEIGHT IN PouUNDS. 











































































































z Nutrients. a Nutrients. 
E 8 Ooo aes oe 
3 Bute 4 | 78 oe ae 
ae pu co es an ue 
Grams |Grams|Grams| Grams | Lbs. | Lbs.| Lbs. | Lbs. $ 
12,365) 2,641/1,749) — | 27.3} 5.8} 3.9 — | 3.05 
2,895| 228/1,683) — 6.4/ .5| 3.7) — -74 
LSrs|> 196 56, — 4.0} .4| .1| — 45 
3,015} 395] 286, — 6.6 9g} .6) — .86 
2,895) | 2,385) -— 6.4). —— 15.3] 5a 
410] 107; I40 9 .O| « .2) S83 .14 
26,795| 884|/1,072) 1,340] 59.1] 2.0] 2.4) 3.0] 1.58 
50,190} 4,431) 7,371) 1,349} 110.7] 9.8) 16.3) 3.0} 8.99 
19,530 1,444 SL] 15,507 43.0 3.2 I.I 34.2 2.18 
13,500). 487 37| 2,946] 29.9) 1.01 Ste Gr5 eee 
8,835) 217)’. 264) 2,142) 39.5) 5) Olea yee 
41,925/2,148| 818 20,595} 92.4] 4.7) 1.8) 45.4) 3.97 
92,115) 6,579/ 8,189 21,944] 203.1] 14.5/ 18.1) 48.4).12.96 
233 50 33) — -51] .1I| .o7] — | — 
55 4 32 — 012! .O1) °.07)-— shee 
34 3 I — 08} — | — | — | — 
57 8 5 513| 02] iOTk =e 
55, — 45 — 12) — |) 10,e—— e 
8 e 3 — .02} — | .olj; — | — 
505 17 20 25) 1.11] .04) .05) .o5) — 
947} 84) 139 25} 2.09) .18) .31| .05)  .07 
368 27 10} ¢5 2203] - St 06 .02 62oe 
256 9 I 56| | .56) .02) — | {12a 
167 4 5 | 40) 37), -OLls 01) seequanes 
791 40 16} 389] 1.74] .09| .03] .86! 17 
1,738) 124) 155 414) 3.83) .27) .34/ .gt! .24 
fo fo “4 | & he 
DA eA Owl We2ibaa: | oS == —_—-\—|]— 23.5 
3.1 3-5 | 20.5 s=5 =e =| 5.7 
2 On wo. 7, 7 > Aes aE 3.5 
3:3) 6.0) 3.5) — | =) ) ==) | = Gea 
SH eg ta aXe ap me ee meme tema eek 
fH) eet $4.0 | Maas ted | — | — | — | re 
29.1 | 13.4/13.1| 6.1} — | —|—]—| i22 
54:5 | 67-3 | 90.0) 6.1) => )-——-) one 
21.21,22.0| 6.3 | “¥o.7 | — | — |) = ee 
LAST 5 | 13.4) — |—)]—]— 4.2 
9.071 Sun 4 8302 | 9.8 eee 9.6 
45-5 | 32-7 | 10.0) 93.9 | — | — | — |= sesGnpee 
100.0 |100.0 |100.0 | 100.1 | — | —z | — | — | zo0.0 
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J TABLE 44. 
_ WNutrients and Potential Energy in Food Purchased, Rejected and 
Eaten in Dietary of a Chemist's Family, 
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NUTRIENTS. G 

= 

Foop MATERIALs. E d ; 5% - 

e S yeh 5 
Joe Family, £9; Days, $ Grams. | Grams.| Grams. | Calories. 
( Animal, - | 8.99 | 4.431] 7,371} 1,349| 92,250 
Eeod purchased, Raa a 07 02,548 | 818 201508 be 
Total, - | 12.96 | 6,579 | 8,189 | 21,944 | 193,100 
ere oa 08 44| 415 I] 4,040 
este, ‘i Vegetabléss— i" 04 34 3 220 1,070 
‘Potala. ie 78 418 221 5,110 
. ( Animal, -| 8.91t | 4,387] 6,956! 1,348] 88,210 
peer dctnally eaten, - . Vegetable, =), 3.93) 2,114 | 815 ee nenieg 
[ Total,  - | 12.84 | 6,501 | 7,771 | 21,723 | 187,990 

Per Man per Day. 

Animal, - .O7 84 139 25 1,740 
‘4 ocd purchased, _ Vegetable, aL7 40 16 3501 1,910 
Be Total eo) = CUM OT Rabe aye 414 | 93650 
Animal, - — I 8 — 80 
foreie..:-- ' Vegetable, - | — 1}; — ee 20 
Total. =i a— -be., 2 8 4 100 
| ae (2Aninvalee ) .07 83| 131 25 | 1,660 
Food actually eaten, - y MCs he 39 me i? 385 i Se 
) [ otal, ae 124 122 147 410 3,550 

Percentages of Total food Purchased. yi d d a 
er Animal, mrOOr4 1.67.34) -G0.0 6.1 47.8 
rt ft Food purchased, ‘ WVegetable:e-4) 3930.0 32/7) =T0.0 ; 93.9 Cea 
Total, J Ge 100.0/ 100.0] 100.0 
Animal, - 10 a7 5.1 — 2a0 
RewWaste: i i | Vegetable, - as 5) : Sha 5 
a Total, - 9 1 Zine SSE 1.0 220 
Animal, sai 68.8) 66:01" 34.9 ome 45.7 
Food actually eaten, - averanie au 30,32) 92225) 10:0 E 92.9 51.7 
L Total, - | 99.1] 98.8| 94.9] 99.0] 97.4 


Ls 7 ee a ce ee SOT — 


148 STORRS AGRICULTURAL EXPERIMENT STATION. 


No. 4s. DIETARY OF A FARMER’S FAMILY IN CONNECTICUT. 


The study began the first part of December, 1894, and continued 7 days. 
The members of the family and number of meals taken were as follows: 


Farmer, 30 years old, at hard muscular work, - - - 21 meals. 
Hired man, 18 years old at hard muscular work, - . - Ig meals. 
Woman, 34 years old, at hard work (21 x.8), equivalent to 17 meals. 
Boy, 7 years old (17 x .5), equivalent to - - - - - 9 meals. 
Girl, 4 years old (21 x.4), equivalent to - - = TEV S 8 meals. 
Child (21 x .3), equivalent to - - - - : - 6 meals. 

Total number of meals taken equivalent to - - 80 meals. 


Equivalent to one man 27 days. 
Remarks,—There was no waste. The hired man “‘ always cleared the table.” 
TABLE 45. 


food Mater ‘tals and Table and Kitchen Wastes in Dietary of a 
Farmer s family 7m Connecticut. 



























































PERCENTAGE CoMPoO- WEIGHT UsEp 
| SITION. ; 
| | ir Nutrients. 
. Foop MatTErRIALs. aie! ae 4% oe ; 
D rs) = & a < 1 a 
| 3.) & | so: 82 03 
Pad sea Soe oS 3S 9 fy BO 
| | ay oar) 
ANIMAL Foop. | % | % % Grams. | Grams. | Grams. | Grams. 
Beef. | | | 
Round steak, no bone (a), | 19.5 | 14.4| — 1,700jm) 332 245| — 
Pork. | 
Lardiat = E - oiiy te 100.0). =) th ara one Pf teml ER 
Poultry. 
Chicken, - i 2 eH Ase It; — 2;290| 339 25; — 
Bitter) o> ta eet ts | O2r4 ka 455| — 375: 
Milk (a), a : =m 3-5 | 4-8.) 4.3 19,000] gigas 387 
Total animal food, ait gee | ra eid bos 986 | 1,815 387 
VEGETABLE Foon. | 
Cereals, Sugar, Etc. | 
Flour, rye (a/, = - 6.3 .8 | 79.8] 4,080 257 33 3,256. 
Flour, wheat (a), - =1| “13.9 1.0 | 71.4 | 8,620 | 1,198 86 | 6,155 
Sugar, - : - eM) 100.0 52 040 — 2,040. 
Total, - - - - —_— | — = 104,740) 1 A56 IIg | 11,451 
Vegetables. | 
Cabbage (50 % refuse), - 7M i, 4 5.8 | 3,630 76 15 210. 
Potatoes (15 % refuse), - OM Td (18,0108, 005 eer a ed 
Pumpkin (50 % refuse), - 1.0 | oh 5.21 4,535 45 5 236 
Squash (50 % refuse), - 120 Ashes 4 ey 680 II 4 71 
Sweet potatoes(12%4 @ref.),| 1.8 f fa Re CE eo 57 22 860 
Turnips, - » - = 1.0.) I O14 4,765 48 5 290 
Totaly mit fy cose "te eaccea) eomad  ee eae 407 59 | 3,124 
fruits, Nuts, Etc. 
Apples (25 % refuse), a 5 5? fot Oe 13,260 66 66 1° 3 -2G8 
Total vegetable food, - | — — = 52, 880/ 1 928 244 | 16,7 
»776 
Total food, - = - — — oo |67, 063 | 2,914 | 2,059 | 17,163 
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| Weights and Percentages of Food Materials and Nutritive Lngre- 
dients Used in Dietary of a Farmer’ s Family in Connecticut. 





ea 





Foop MaTERIALs, 


for Family, 7 Days. 


Beef, veal and mutton, - 
Pork, lard,-etc., - 
Poultry, - 
Butter, - 2 
Milk, - 


Total animal food, 


Cereals, sugar, starch, - 
Vegetables, - 
Fruits, 


Total vegetable food, 
Total food, 


Per Man per Day. 


Beef, veal and mutton, 
Pork, lard, etc., - - 
Poultry, 
- Butter, 
Milk, - 


Total animal food, 


Cereals, sugar, starch, 
Vegetables, - > - 
Fruits, = 


Total vegetable food, 
Total food, 


Percentages Total Food. 


Beef, veal and mutton, - 
Pork, jard; etc., “- 
Poultry, 


Rakes. : 


Total animal food, 


Cereals, sugar, starch, 
Vegetables, - 
Fruits, 


Total vegetable food, 
Total food, 






































































































































WEIGHT IN GRAMS. WEIGHT IN PouNDs. 
a Nutrients. z Nutrients. 
$ ae 
= # Oi fon) Wend: o 
o 2 Qa o — Hist 
Pee ne (hae: | So) Sheba 
z | 4 oe ea a oe 
Grams. | Grams.| Grams.| Grams. Lbs | Lbs, Libsa Lbs: 
1,700} 332] 245) — 3.8) .7) .§| — 
738) — 738 — 1.6) — | 1.6) [=== 
2,290 339 25 — 5.1; .8) ..] — 
455)| BN Ree EO rt a Oi 
g,000 315 432 | 397 (oT Gaer i a 7 jet. 8 
14,183 | -986| 1,815 | BETS Tela 22 ou 8 
14,740 | 1,455 I1g | 11,451 | 32.5 | 3.2] .3/25.2 
24,880 407 bOg 3,247 54.0)" Ole ie 6.9 
13,260 66 GON 22 20 Fs 20.2 Le Teas 
52,880 | 1,928 244 70210,770') 110.0 4 oseers Waao 
67,063 | 2,914 | 2,059 | 17,163 | 147.9 | 6.4 | 4.5 | 37.8 
63 12 9 — .14 | .03 | .o2 | — 
27| — 27 —- 3007 5), CON 
85 13 I — 210 16.03 0 0 eee 
17| — 14 — .04.| — | .03 | — 
333 12 16 I4 S7 Site O2 i O41 leo 
525 ai 67 TAs 1. FON OSulte Saeco 3 
546 54 5 AZA NG TSA Poe OL 04 
g22 15 2 I16| 2.03 | .03| — | .25 
491 2 2 Slt 0S.) Ob oigm ts 
1,959 71 9 621) 4.32) 16%) co24i1 47 
2,484 108 76 ©3510 5-48) .24 17 1140 
& ho % m |. 
ZONE me ier 1 eh i ee) — a Ferd eee pgs 
DE Sees 7s to 8 ele Bk Pee Mie oro 
Bille TAG Li2 — ae Se 
A Od 1o22 ao —= ee ii epee eae 
T2sqcie 10.5.6" 27.0 2.3; — ee 
HED OOD eRe ey 2.3; — —)—-|}— 
22.0] 49.9 5.8 66.7; — |—|—]}]— 
371 Lele kd 0 2.9 18.2; — et 
19.8 2.3 342 12.8); — —= | — | — 
95, On O0. 2) 11.0 0769 r= oper ere toe 
100.0 | I00,0 | 100.0} I00.0| — Se Te ef Bee 
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TABLE 47. 
Nutrients and Potential Energy in Food Purchased, Rejected and 
Eaten tn Dietary of a Farmer's Family in Connecticut. 






















































































NUTRIENTS. 8 
Aa 
“ a 
Foop MarTsERIALs. d 60 i 
8 3 a = 
for Family, 7 Days, Grams. | Grams.| Grams. | Calories. 
Animal, - - 986 | 1,815 387.1 022,58 5o 
Boedenurcieed Veoetable: (-sm +=s) gee a neds 16775 78,950 
Total, - - | 2,914 | 2,059 | 17,162 | 101,460 
Animal, - - 986 | 1,815 387 | * 22510 
Food actually eaten,* - Vegetable, - =p 1928 244 | 10,775.) 71208 
fotaliy J. - | 2,914 | 2,059 | 17,162 | 101,460 
Per Man per Day. 
Animal, - - a 67 14 835 
Food purchased, Vegetable, - - 71 OE ee ed 2,920 
kets Lotal;) >= 90 e-iiae 108 76 635 | 3,755 
Animal, - - ety) 67 14 835 
Food actually eaten, - pees G 5 i ri 9 got ale 
Total, - ~~] 108:| 76): O35.)eeaeees i 
Percentages of Total Food Purchased. Z 
% % % % 
Animal, - =" 033.042 RBCT 225 22.0 7 
Food purchased, | Vegetable, - = 4.60: 11.9 97-7 7708 2 
L Total i‘ - | 100.0 | 100.0 | 100.0 100.0 5 
Animal, - -| 33.8| 881| 23] 2220 
Food actually eaten, - Vegetable, - - | 66.2) I1.9 97-7 77.8 ) 
Total;.  -- - | 100.0 | 100.0 | 100.0 100.0 f 





” 


* No ‘‘waste’’ in this dietary. 





STUDIES OF DIETARIES. 151 





No. 464. DIETARY OF A FARMER’S FAMILY IN CONNECTICUT. 


(SAME Famity as Dietary No. 45.) 


The study began December 17, 1894, and continued 28 days. The members 
of the family and number of meals taken were as follows: 


rae Ma 


a = 


a 
hae 
eee 


Farmer, 30 years old, at hard muscular work, - = - 81 meals. 

y Hired man, 18 years old, at hard muscular work, - ounce 7 setied 1s¢ 
3 Woman, 34 years old, at hard work (83 x .8), equivalent to 66 meals. 
s Boy, 7 years old (80x .5), equivalent to - - - - 40 meals. 
3 Girl, 4 years old (83 x .4), equivalent to - ate fe -.)/93imeals: 
7 Child, 18 months old (83 x .3), equivalent to - =o) eeeemedis: 
Total number of meals taken equivalent to - - 318 meals. 


Equivalent to one man 106 days. 


TABLE 48. 


Z food Materials and Table and Kitchen Wastes in Dietary of a 
= farmer's Family in Connecticut. 





PERCENTAGE Compo- Waicut Usep 

































































SITION. 
G Nutrients. 
* ‘  Foop MareriALs. a g vi _35 F 
a is es i} ee | $3 gg 
S = oo ae 8 2 hee 
q és ree ha Rr ond iso tie se 
a ) A eee 
Ss ion G 
’ ANIMAL FOoob. G G % Grams. | Grams. | Grams. | Grams. 
oS Beef. 
* Round stéak, no bone (a),| 19.5] 14.4] — | 8,165] 1,594|1,177| — 
Pork. 
Banopork, (9 =i +. = 13 6 87:2) — 1,250 22|1,090| — 
Lard, - - - - | — 1000 | 3,175| — |3,175| — 
otal.’ - - - — — = 4,425 22 | 4,265 |) — 
Poultry. 
Pe nicken, - - - | 14.8 II} — 4,310 638 47| — 
Butter, - - - e — 82.4; — 225| — 185 | — 
Milk (a),° - - - ae 4.8 4.3.) 60,810 | 2,128*) 2. G10 We 2/615 
Total animal food, -| — ae — | 77,935 | 4,382 | 8.593 | 2,615 
VEGETABLE Foon. 





Cereals, Sugar, Etc. 


























orm meal (a), .-- -| 9.3) 2.5 68.4] 4,990|° 464] 125] 3,413 
Flour, bread (a), - - | “I39 FeO ee ate | 11, 1T | P5475 <1t1 9,043 
Flour, pastry (a), - He £O.0 1.0 7323,) 17,0904 1,875 177 | 12,967 
Pecar,tye(a),  -  - | 6.3 8} 79.8} 9,355] 589 75| 7,466 
Crackers, milk, - - Cor eesens 00.2 |. 2,835 264 371 | Goe 
Sugar, granulated, - - — — |100.0| 8,170) — _ 8,170 
Molasses, - - - 2.7| — 68.0 | 8,510 2300Na 5,786 
Total, - - - — —— — | 62,665 | 4,969 859 | 47,707 
Vegetables. 

Beans (dry), - : Fu yds iro) 51 Ve 34485 Ghee: 63 | 2,060 
Cabbage (30 % refuse), - Za § 4 5.8| 4,445 93 18 258 
Potatoes (15 % refuse), - al PER UTS- On 46,255 972 46 | 8,330 
Squash,- - - - 8 3 G22 Wn 2, O50 24 9 153 
Mearmips (30° % refuse), - | 1.4 e 9.7. | 23.190 305 46 | 2,018 
Total, - - : — — — | 80,355 | 2,191 182 |12,819 
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TABLE 48.—( Continued. ) 
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PERCENTAGE Compo- Weicur Usep. 
SITION. 
a Nutrients, 

Foop MATERIALS, es 3 vi aps : 

wi a Os $8 g of 

: Fe bats Aa om tasers a ane 

Ay a 8 z fx, 5s 
VEGETABLE Foop—(Con.) % % % Grams. | Grams. | Grams. Grams. 

Fruits, Nuts, Etc. | 
Apples (25 @ refuse), - 5 | ‘5.1 16.6) 57785 29 29| 960 
Raisins, - - «248 AST @74.7 455 rt 21; 340 
Total, - - - SO ~- 6,240 40 50 1,300 
Total vegetable food, - eek — — |149,260| 7,200] 1,091 | 61,826 
Total food, - -) —— — |227,195/11,582| 9,684 64,441 
TABLE 49. 


Nutrients and Potential Energy in Food Purchased, Rejected and 
Leaten in Dietary of a Farmers Family in Connecticut. | 








Foop MATERIALS. 





for Family, 28 Days. 
Animal, 
Vegetable, 
Mota: 
Animal, 
Vegetable, 
Total, 
Per Man per Day. 
Animal, 
Vegetable, 
Total, 
Animal, 
Vegetable, 
Total, 


Food purchased, - - 


Food actually eaten,* - 


Food purchased, - - 


Food actually eaten, - 


Percentages of Total Food Purchased. 


Animal, 
Vegetables, 


Total, 
Animal, 
Vegetable, 

Total, 


Food purchased, - - 


Food actually eaten, - | 









































NUTRIENTS. é 

= 

. w 

g ; sf S 

_ a iE ic 

° By ie) beh 
Grams. | Grams.| Grams. | Calories. 
4,382 | 8,593 | 2,615 | 108,600 
7,200 | I,0QI 61,826 293,150 
II,582 | 9,684 | 64,441 | 401,750 
4,382 | 8,593 | 2,615 | 108,600 
7,200 | I,0QI | 61,826 | 293,150 
TT,582 | 9,684 | 64,441 | 401,750 
41 8I 25 1,025 
68 10 583 2,760 
109 gI 608 3,785 
4I 81 25 1,025 
68 10 583 2,760 
109g gI 608 3,785 
3750-1 OCNT 4.1 2730 
6272 alt. 95-9 73.0 
100.0 | 100.0 | I00.0 100.0 
37:9 1 8807, 4.1 27.0 
O2. 25 0artr3 95-9 73.0 
100.0 | 100.0 | 100.0 100.0 











* No ‘‘waste’’ in this dietary. 
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Weights and Percentages of Food Materials and Nutritive Ingre- 


dients Used in Dietary of a Farmer's Family in Connecticut. 


























































































































WEIGHT IN GRAMS, WEIGHT IN PouNDs. 
: 3 Nutrients. a Nutrients. 

Foop MATERIALS, 2 ‘ as 3 ; ¥ 

a 1 oO SY ! oO 

s 3 Suet & a: Woe ty hee wee ie 

= Seal Sas hd Sok eae ee 

2 Ay ae e A, ee 

For Family 28 Days. Grams. |Grams.|Grams.|Grams.| Lbs. | Lbs.| Lbs.| Lbs. 

Beef, veal and mutton, | 8,165 | 1,594} 1,177] —- 18.0 | 3.5| 2.6); — 

Rorkeeiatd, etc., - - | 4,425 22 | 4,265) — O..70) ae Ob ee 

Poultry, - - +i AgSTO1 2 038 47| — QS (eae, Tee ees 

Butter, : “ ; 296 \r—— Lash 5i/—] 4) — 
Milk, - - - - | 60,810 | 2,128 | 2,919 | 2,615| 134.1 | 4.7] 6.4 5.8 
Total animal food, - | 77,935 | 4,382 8,593 2,615 | E7120. | O,O47 8:0, Mme aae 
Cereals, sugar, starch, - | 62,665 | 4,969 859 47,707 | 138.2 |II.0] 1.9 (105.2 
Vegetables, - - - | 80,355 | 2,191 POS 112,610) 277520 4.9 ng aoe 
Fruits, - - =i 2 0° 240 40 SOUR L 3OO e215. Fig ol jek 2.9 
= | Riee Diet. 
Total vegetable food, |149,260| 7,200] 1,091 /61,826 329.1 15.9| 2-4 | 136.3 
Total food, ; - |227,195 |11,582 | 9,684 |64,441 |) 500.9 |25.5 /21.3 | 142.1 

Per Man per Day. 

Beef, veal and mutton, 1; 15 Irlj — $1745.03, | OW eee 

Pork. .Jard, etc, - - 42; — 40; — OG: [za oi) 0G eee 

Poultry, - - - 40 Oe a :09 | OL | — | — 

Butter, - - - 2; — 2; — — — | — | 
Milk, - - - = 574 20 28 Zon e120 W.O5 OO 06 
Total animal food, - 735 AI 81 Zee T. OT MeOG ota .06 
Cereals, sugar, starch, - 591 47 3) ASO. TST eakOUr.02 .99 
Vegetables, - - - 758 21 2 a et. O07 ie OS. tiene: et 
Fruits, - - - 59| — —_ 42 LS heen 02 
Total vegetable food, | 1,408| 68 fou S89] 4.11 |-Ftse|,02 in 128 
Total food, = - | 2,143 109 gI 6608: 4.72 1.24 | .2040r. 34 

Percentages Total Food. % % q, % 

Beef, veal and mutton, One ae tee ik ene) el Pon tes 

Pork, lard, etc., - - 1.9 2) 44.0| — od eee Does a a 

Poultry, : - - 1.9 5.5 oS Mire rae al eae? cee |) a 

Butter, - - - 3 eran no, = Samer cant Presence cs Paras 

Milk, -. - - - 20,078 hoo 6 30,1 BOLG hh a ee elpores 

Total animal food, - RACs a aise oon 7 4.1; — — | — 

Cereals, sugar, starch, - 27,0:14' 42,0 Si Ou a 74-0 beh en er eee 

Vegetables, - - fe 3.4 9418.9 EO 19.9 be ee 

Fruits, - - - 27, 4 ic PRO ie Rae Piast mc orcas 

Total vegetable food, | Gunmenerowe cme T eS: 1e! O50 dy sa eta t Mae i 

Total food, - 20.1, Ouk 100.0 "L001 04) 100,02) => — i —|— 
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154 STORRS AGRICULTURAL EXPERIMENT STATION. 


No. 120. DIETARY OF A .FARMER’S FAMILY IN CONNECTICUT. 


The study began October 10, 1895, and continued 28 days. The members of 
the family were as follows: Man, about 60 years old, husband; woman, 60 years 
old, wife;_man, 35 years old, son; woman, 30 years old, daughter-in-law; man, 
30 years old, son; girl, 6 years old, grand-child; girl, 3 years old, grand-child. 
The number of meals taken were: 


Men, - : 3 . - : - : - = B40 meals: 
Women (171 x. 8), equivalent to - . . - - 137 meals. 
Girl (83 x .5), equivalent to. - : - = - - 42 meals. 
Girl (83 x. 4), equivalent to - : - : 2 - 33 meals. 

Total number of meals taken equivalent to - - 452 meals.- 


Equivalent to one man 151 days. 


Remarks.—The members of the family were of average weight, and all strong 
and healthy. The old man was a machinist by trade, but was at home most of 
the time on his farm, doing a moderate amount of work. The two sons worked 
hard, as did also the woman. The older girl attended school. 


TABLE 51. 
Food Materials and Table and Kitchen Wastes in Dietary of a 


Farmer's Family tn Connecticut. 
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PERCENTAGE Compo- WeicHuT Usep. 
SITION. 
a Nutrients. 
Foop MATERIALS. ¢ sg =2 7 
3 é ce Ss § =) £3 
i bec 
2 Sale O > 
es = = 
ANIMAL Foon, | & / % % Grams. | Grams.| Grams. | Grams. 
Beef. | | 
Round, - = - -|18.1|} 12.6) — 7,200/1,314| 9915 | — 
Rib, : = - Set Sc4 i 21.3 — 4,625 620 985 —_ 
Shoulder clod, - - | 19.3] 11.3] — | 13,610 | 2,626 | 1,538 | — 
Dried and smoked, - SPY ee. 6.8 Gries Torse 361 a7 6 
Total, - = - Le oe — + | 26,630 1 4,020-\ 3 Ras 6 
Pork. / 
Loin, - - - wie kee tort 25.6 p 9) —— £270 179 325) — 
Ham, lean, smoked, =) 17.9 |) 18.5 |. +} °6)380951)137) ioe 
Salt. fat,- - - ST heebeo nO 7.2 a 4,080 73.) 3,558); — 
Lard, S rs a - — | 1000}; — 2,720| — |2,720} — 
Sausage, - - - O28 | 4534 8.) § 25270) i2gG we eoae 18 
Total, - - = Neca — —» | -16,600%7 1070006505 18 
Poultry. | 
Chicken, - - = - | 14.8 I.t| — 6,305 933 69} — 
Tsim totes | 
Cod, fresh, - = WV TOI6 2), — 1,045 III 2}; — 
Cod, salt, boneless, - binds 2 vee 3|/o— 2,360 524 7; — 
Haddock, fresh, - ~ | 8.2 2) 2,360 193 5; — 
Salmon, canned, - -~ | 20.7.1 10:8 Lie 455 94 49 5 
Total, - = Nm ere — — 6,220] 922 63 5 
Egos, - ~ - ~) E3s1 9.5| — Te725 226 164) — 
Butter, - - - -| — 82.4:} — 2,315 | — | 1,907) — 
Cheese, - - =O 2O/0n0 94:2 2:5 lt 1,225 319| 419 28 
Milk, whole he - 3.4 5.2 5.0 | 88,725 | — —- | — 
Milk, skim, not eaten Fak Aen 6 5.2 | 34,475} — — — 
Milk & cream actually eaten,| — — — | 54,250°| 1,604 | 4,407 | 2;6a% 
Total animal food, -| — — — ,|115,360|10,604 |19,353 | 2,700 
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TABLE 51.—( Continued. ) 
PERCENTAGE CoMPO- WaicutT UsrEp. 
SITION. 
a Nutrients. 
Foop MATERIALS. s : 4 vi ~ 5 = 
Se ant oily ooh ee ears et 
% CE |e Sao ame ree oe 
EUs E 
VEGETABLE Foop. % % % Grams. | Grams. | Grams. | Grams. 
Cereals, Sugar, Etc. | 
Corn meal, = : HESS) DEI te TOs t 905 80 20 680 
Flour, graham, - Sete Lite y yp ary Ke Bie 225 31 | 5 158 
Flour, bread, - : Sh @ ieee) TL.) 74.6.) 10,600s)- 1,205 Il7 \n-73052 
Flour, pastry, - - - |-30.4 1.0] 75.6 | 15,420 | 1,604 | 154 |11,057 
Hlour, rye,’ . - - tre. .9| 78.5] 4,535] 322 41 | 3,560 
Oat meal, 7 2 ell SeO ean 05.0 2,270 354 166 | 1,543 
Rolled oats, - - wenadO.0 BW O0.8:)|. 2,040 Sac) 147-1) 1, 302 
Bread, —- - - a Wako A 24 5250) 2,860 272 34 | 1,510 
Crackers, milk, - =| °Or37) 13.2). .09.2.|° 2,540 236") 933°) 1,759 
Sugar, granulated, - 2 i ae oe 100.0,|'20,410 |) —— — 20,410 
Sugar, brown, - “ = — Gk Oven T2257) se — 1,164 
Molasses, ls - an | 2p Arie 68.0 | 1,135 BY — plop. 
Honey, - - 2 od ore me 75.0 45 5h ie oe ie 341 
Corn starch,- - - =| — 98.0 500| — — 490 
Total, - - ~ Pel" ice — — | 65,180 4,480 | 1,017 153,356 
Vegetables. | 
Beans, dried, -- : = 22eS Pcuescr ine 71,950.10 435 35) 1,252 
Cabbage, edible portion, - | 2.1 iA R84 71,045 22 4 | 60 
Onions, - - Deas oa 4 8.9 | 1,045 16 4 93 
Potatoes, pared, = <a 2.1 Sive 19.0); 52,105 | 1,095 52 | 9,390 
Sweet potatoes, - Sie Tek One 23.0.) 3,030 54 22 1 SAG 
Squash, edible portion, - 1.6 Sou LO. 3) 6 t5,570 83 SLs 32 
Tomatoes, fresh, - . 8 Page, 2.0. (242,450 20, IO | 95 
Turnips, - : : aie ele O mie. 11,530 75 8| 459 
Total, - - - apa ees — — | 74,985 | 1,800 166 12,620 
Fruits, Nuts, Etc. | 
Apples, pared, ae eee has .5| 16.6] 71,670) 358] 358 | 11,897 
Blackberries, canned, - 8 Zee sOv4"\* 1;540 ie 3 2 \ESOG 
Cranberries, - - - 5 DypimeaLOr lt. \; 2,270 6 Que pares 
(urrants, canned, - - 8 hg, en 770 6 16 435 
. Raisins, - - - See Ave eT As} 455 II ZL! |-2340 
Sees 2) Pere) =. |-75705 |” 393) 436 119,055 
Total vegetable food, - | — — — |215,870| 6,673 | 1,619 | 79,6045 
Total food, - 3 -| — — — |331,230|17,277|20,972 | 82,345 
Table and kitchen waste, - | 16.6] 21.3| 53.9 | 12,475| 2,071 | 2,657 | 6,724 
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TABLE 52. 


STORRS AGRICULTURAL EXPERIMENT STATION. 


Weights and Percentages of Food Materials and Nutritive Ingre- 





dients Used in Dietary of a Farmer's Family in Connecticut. 





Foop MATERIALS. 


for Family, 28 Days. | 


Beef, veal and mutton, 
Pork, lard, etc., - 
Poultry, - - - 
Fish, etc., - - 
Eggs, - - - 
Butter, - - - 
Cheese, __- 2, = 
Milk and cream, - 


Tota! animal food, - 


Cereals, sugar, starch, 
Vegetables, - - 
Fruits, - = e 


Total vegetable food, 
Total food, - - 
Per Man per Day. 
Beef, veal and mutton, 
Pork, lard. etc?, - 
Poultry, - - - 
Fish, etc., - - 
Eggs, c % 5 
Butter,’ -= - - 
Cheese; — - : Z 
Milk and cream, = 
Total animal food, - 
Cereals, sugar, starch, 
Vegetables, - - 
Fruits, - i bs 


Total vegetable food, 

Total food, - - 
Percentages Total Food. 
Beef, veal and mutton, 
Pork, lard; etc., - 
Poultry, - . - 
Fish, etc., - - 
Eggs, 
Butter 2 - - 
Cheese, - - - 
Milk and cream, - 


Total animal food, - 


Cereals, sugar, starch, 
Vegetables, - - 
Froitss*) -- - - 


Total vegetable food, 
Total food, - - 








WEIGHT IN GRAMS. 

















WEIGHT IN POUNDS. 

















































































































Nutrients. Nutrients. 

d S| ae a 
Se £ a gi oS Ue pies 
oa a a af | Sa 1 3 4 

seas CF ps = 

Grams. | Grams. Grams.|Grams.| Lbs. | Lbs. | Lbs. | Lbs. 
26,630 4,921 3,515 6) (58:7 | 10.9 | 7,3 tes 
16,690 | 1,679 8,809 18| 36.8; 3.7/19.4| — 
6,305 | 933 | 691. — 13.69 2.1 Za ae 
052208 2022 1 63 5 | 13.79 2.0 0s esis 
D7 255i = 226 ee OAT as 355.4 5 4) — 
2,315| — |1,907| — AB | ees 4.2} — 
1,225 319! 419 28 cag Bs ea 9 ae 
54,250 | 1,604 | 4,407 | 2,643 | 119.0 | 3.5 | 9-7 5.9 
115,360 |10,604 |19,353 | 2,700 | 254.3 | 23.4 |42.7| 6.0 
65,180 | 4,480 | 1,017:'153,356| 143.7 | 0,9) 82.2.) ee 
74,985 | 1,800 166 |12,620| 165.3') 4.0 42s 
75,705 | 393 | 436 |13,669| 166.9 8 | 1.0, e3oue 
215,870) 6,673 | 1,619 |79,645| 475-9 | 14-7 | 3-6 | 175.6 
331,230 17,277 |20,972 |82,345) 730.2 | 38.1 | 46.3 | 181.6 

177 BS 238 °39.1°97 te O5 sien 

Lid ar 58; — 24 024) eisai 

42 6 Loe .09 | OL | —— |) — 

41 OF laces = .09 Ol) ieee 

II I I; — 02; — | — | — 
5; — 13 — OS oe 03 | — 
8 2 3; — .02-\"*, OL |} sO Fates 

359 II 29 18 .80 | -03 060 .04 

764 70 128 18 |, .1.68 | i350): S20 see 

432 30 71. 353|- --95:| .O7 4.025 

497 12 I 84} 1.10} .03| — .18 

501 2 3 O01: 3.113) Sa eron .20 
1,430 44 II 527A eLG IO'| .03"her ate 
2,194 I14 139 545 | 4:84"). .25.) $3) teem 

% % % % 

8.0] 28.5] 16.8]; — — — | — — 

5.0 9.7| 42.0} — —- — |—}] — 

1.9 5.4 3 | — “age “TS bee 

1.9 5-4 TB Oe came coe To hoc 

5 I.3 .5 | =Ss — — << oe 
7) = 9.1; — — —|;—|— 
4 L0 2.0 FS he patel ree) 

16.4 0.3 1} 21.0) ~°372..5-— aa — | — 
34.0.1 OLA 02.5 3.3; — — | — | 
19.74 325.0 4.846043 ie — | _— | — 
22,0 .¥5-10.4 BMA Nc he —- |} —) — 
22.9 273 2.1 | 16.6| — — |—)| = 
65.2 | 38.6 7:7 1 90574 — —, | ee 
100.0 | 100.0 | 100.0  100.0| — — |—yF — 
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Nutrients and Potential Energy in Food Purchased, Rejected and 
Eaten in Dietary of a Farmer's Family in Connecticut. 


























Carbo- 
hydrates. 


Grams. 


2,700 
79,645 


82,345 


6,724 


6,724 
2,700 
72,921 


75,021 





18 
527 


545 


44 


44 
18 
483 


501 


$8.5 


NUTRIENTS. 
Foop MATERIALS. a oe. 
. Z 3 
Ay 
For Family, 28 Days. Grams. | Grams. 
(Animal, - | 10,604 | 19,353 
Food purchased, - by aay ; mg 0133 Se 
Total Reels 2 77) | =20,972 
Animal, - 1,508 2,521 
aWesta, F \ ial Vegetable, - 563 136 
[ otal. = 2.071 2,657 
Animal, - 9,096 | 16,832 
Food actually eaten, Vegetable, i nb ee 
eit otalee i tS 200)5 18,315 
Per Man per D | 
Re - 70 128 
et narchased: oe Vegetable, - Wet iA i II 
L Total, © 114 139 
(Animal, - 10 yy) 
Praste. A . A ve = Came 2) Lag ae 
(Potaie, 2 if 18 
Animal, - 60 Tt 
Food actually eaten, Megctables Nm oe 
‘Total = 100 121 
Percentages of Total Food Purchased. P 4. 
Animal, . - 61.4 92.3 
Food purchased, - Niase aaa ‘Se le Los 
Total,  - 100.0 100.0 
Animal, - nny 12.0 
Rate. : y F | Vegetable, - cote 33° ae ete 
[ ‘Total, > E20 a 
Animal, - 527 80.3 
Vegetable, - 35.3 7.0 
_ Food actually eaten, - PA RS SRR 
PoUal ee > 88.0 87.3 





Fuel Value. 


Calories. 


234,530 
368,960 








603,490 
29,630 
31,140 


60,770 





204,900 
337,820 


542,720 





1,550 
2,445 





3,995 
200 


205 
405 


1,350 
2,240 





3,590 








LOL 


34.0 
55.9 
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No. 121. DIETARY OF A FARMER'S FAMILY IN CONNECTICUT. 


The study began October 16, 1895, and continued 28 days. The family con- 
sisted of a man about 40 years old, his wife about 35 years old, and his two 
sisters about 42 and 35 years of age. The number of meals taken were: 


Man, = - - = “ : . . t - 82 meals. 
Women (244 x .g), equivalent to - - - - - 195 meals. 
Total number of meals taken equivalent to - - 277 meals, 


Equivalent to one man 92 days. 

Remarks.—The man rented his farm, and at the time of the dietary did about 
two days’ work per week. The women had light exercise. With the exception 
of the wife all were below the average weight. The health of all was fair. 

TABLE 54. 


Food Materials and Table and Kitchen Wastes in Dietary of a 
Farmer's Famtly in Connecticut. 











































































































PERCENTAGE CoMmpo- WeicutT Usep. 
SITION. 
‘ S Nutrients. 
Foop MATERIALS. a 4 3 ay 
Sees) | eS ees aa 58 
= CE | 3 2o5 ia 
| Teale oS 
ANIMAL FOOD. % rreh | % Grams. | Grams.| Grams. | Grams. 
Beef. | 
Sirloin, oe re hE Ss Ql 17.0) —— Oe Leb eae 310 (eras 
Socket, + = = TOs 16.2) — 2,720 291 441 ex 
Roast, canned, - 25.04 14.0) g05 226 134, — 
Corned, cooked & canned,| 28.5} I4.0) — 455 | 129 64d 
Dried and smoked, east. 6.8 6 455 | 144 31 3 
Total, = - - ane Er: ml 6,350 1,079 98 ‘ 
Lamb, | : ; 
Chops, - - on) yee OU eA Ts) ms 500 75 120; — 
Pork. 
isoin, = : = se PAT 25-0.) 4,715} 665 | 42078 eee 
Steak, - + 2 ~ POW? 110.6 | = 680 73 72 oe 
Ham, lean, smoked, -| 17.9| 18.5| — 4,445 | 796 $22) 
Lard; = - = a [00.0 | = 1,725 sae ES 1,725 — 
otal oes ae - Maer — op TE 565 01,594 | peo meee 
Fish, Ete. 
Cod, fresh, - - =i aL L0 2) — 545 8 Lee 
Mackerel, fresh, - yl SE, A 3.5|/ — 410 ra i4 tes 
Halibut, fresh, - = LS eT 4.4) — 905 136 roy ae 
Total, - - - od rag ae Cl eProp 1,860 | 241 55 =" 
Eggs, - - - - 13.1 95 — 680 8 6 — 
Butter, - 7 - ee 82.4 | 4,615 cca Saar = 
Cheese, - - =o 26, Oumeraay asty s 2.4 955 248 327 22 
Milk, whole (a@),- -| 3.4] 4.3) 5.0] 23,815] 8120] 1,024] 1,197 
Milk, skim (a), - - 4.1 6 572 Wi Oroee 272 40 344 
: Total animal food, - | — — | — | 56,965 | 4,348 | 10,249 | 1,560 





A Regn Leyes Ee 


» _ 
pe ets 


+ ra 


é 
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Pe 2) STUDIES OF DIRTARIES. 159 


TABLE 54.—( Continued. ) 











PERCENTAGE COMPO- 





































SITION. 

Foop MaTERIALS. a 4 vi aes 

& < AS Se 

S Pa oe 

- a) 8 

io} 

fe 
Re VEGETABLE Foo. q % % | Grams: 

meee «Cereals, Sugar, Etc. 
Flour, entire wheat, -| 14.2 1.9) 70,6] 4,080 
Flour, pastry, . Slee TOs 1.0) |e 35.6114, 740 
Be ookies, sugar, - - - 6.8 8.9] 75.3 455 
Sugar, granulated, -| — — | 100.0] 5,340 
Molasses, - - - 2.7 | — 68.0 | 1,950 
Total, ro = = maa oe od 26,565 
Vegetables. 

Onions, edible portion, - 127 4 g.0 953,265 
Potatoes, pared, - 2 aot .I| 18.0] 20,640 
_ Sweet potatoes, pared, - 1.8 Boot 7, 200 
Total, “ - = — — — | 31,165 


Fruits, Nuts, Etc. - 


_ Apples, flesh, - - 5 5 
_ Raisins, - - - 2.5 aay. 








SLOtals. °- = dh) ees a 
_ Total vegetable food, - 2 i 
Total food, - 2 aly Wie a. 
































16.6 | 22,680 
74-7 225 


eae 22,905 





Wetcut USED. 


Nutrients. 
zc 62 
5) a AS 
6 a Pe 
a Os 
G 





Grams. | Grams. | Grams. 




















597 FS) 2BeO 
1,533 147 | 11,144 
31 40 340 
ie Fi 5,340 
52 oo 1,327 
2,195 265 | 21,031 
56 13 323 
433 20} 3,715 
131 51 | 1,967 
620 85 | 6,005 


113 113 | 3,765 
5 II 168 


118 124 | 3,933 








— | 80,635 | 2,933] 474 30,969 
— |137,600 | 7,281 | 10,723 | 32,529 
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TABLE 55. 


Weights and Percentages of Food Materials and Nutritive Ingre- 
dtents Usedin Dietary of a Farmer’ s Family in Connecticut. 








WEIGHT IN GRAMS. WEIGHT IN PouNDs. 







































































me Ninkienta! 3 Nutrients. 
Foop MATERIALS. S . 8 a 
£ ¢ 6 S q os 
a ‘3 < 2s sy 2 | 8 [ee 
° ios) iss] 
fof & 10 | ob | Se 
For Family, 28 Days. Grams. | Grams. | Grams.| Grams. | Lbs. | Lbs Lbs Lbs 
Beef, veal and mutton, - | 6,850 | 1,154 | 1,109 3° 1) 15.12.00 eo 
Pork, lard, etc., - - W105 ,565 | 1,534: - 3,826 |  — 25.5 /3.4 | 3.4 = 
Pishe eter. = - : 1,560} /241 at PS Soares 4.0 |: (8 00 
Eggs, - - : - 680 89 65/ — 1.5 2 ii 2 eee 
Butter, : - =} 4,615 | — -| 3,803 |. — 10.2 | — | 8.4 | = 
Cheese, - 2 - 955 248 327 22 2.4 |. Sees ve 
Milk, - Zz ; - | 30,440 | 1,082 | 1,064 | 1,535 | 67.1] 2.4] 2.4| 3.3 
Total animal food, - | 56,965 | 4,348 |10,249 | 1,560 | 125.6 | 9.6 |22.6| 3.4 
Cereals, sugar, starch, - | 26,565 | 2,195 265 121,031 | 58.61 4.8): -60lGam 
Vegetables, - - - | 31,165 620 85.1'6,005.|. 68.7 \\iva ae aa 
Fruits, “ - =a 22,005 118 |: 124] 3,933 |°50:5 | 9-3 eae 
Total vegetable food, | 80,635 | 2,933 474 130,969 | 177.8 | 6.5] 1.1 | 68.3 
Total food, - = 1137,600 | 7,281 |10,723 |32,529 | 303.4’ |10-1 12977 ae 
Per Man per Day. 
Beef, veal and mutton, - ahs 12 12); — .17 | .03 | .03 | — 
Pork lardsetc..y 1 - 126 L7 42; — .28 | .04 | .og | — 
Fist, etc, - - 20 2 I a .04 | — | — | — 
ees Spy ae 7 I 1} — 02 | — | — | — 
Butter, oy, Pines whee 50/ — 41} — .II | — | .og | — 
Cheese, - : - 10 3 3; — .02 | .OT | .Or | — 
Milk, - - - - 331 12 2 17 .73 | .02 | .03 | .04 
Total animal food, - 619 Az} tre 17 |). °r:37 4.10), oe 
Cereals, sugar, starch, - 289 24 Bel e220 .63 | .05,1 0 Pelee 
Vegetables, - ~ i 339 7 I 65 -75 | 02) — 4 
Fruits, - = - 249 I I 43 55. | Ul ee 
Total vegetable food, 877 32°45 5 337:|, 1.035) 207 | 261s 
Total food, - - 1,496 79 Lig 354 |. 3-30.) <1 70 -e2On eres 
Percentages Total Food. q d, d, q, 
Beef, veal and mutton, - SO nl 5a 0 (ik On 5h ee — OSs) 
Pork lard etc:). ="? ai 8.4] 21.1 | 35.7| — — —_—|—|— 
Fish, ete,  - - - 13 3.3 5 | — — —|—}— 
Bogs. cy sya qe Ee oe I.2 bie +] ee ee 
Butter, : - - 3.4/ — 35.5) — — —|—|]— 
Cheese, - - - 7 By4 Te I}; — —;};—}|— 
Milk, - - - : 22 Tel acd Ek! we hehe: Sr) cals a —|— | = 
Total animal food, - 41.4| 59.7] 95.6 4:8.) — 
Cereals, sugar, starch, - T6347 30,2 2.57)  sQaae — —|—}|— 
Vegetables, - ~ - 225% 8.5 :o ie ra.g — —|—|— 
Fruits, - - - 16.6 1.6 T, lute tet — —-|—|— 
Total vegetable food, 58.6 |- 40.3 4.41.395.2.)..— 1 | 
Total food, - - 100.0 | 100.0 | 100.0 | 100.0 | — — | — | _ 
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TABLE 56. 
Nutrients and Potential Energy in Food Purchased, Rejected and 
Laten in Dietary of a Farmers Family in Connecticut. 














_ *No ‘“‘waste”’ in this dietary. 


































































































z | NUTRIENTS. ¢ 

3 

Foop MarTErRIALs. S g vi > 

3 3 £8 g 
Foy Family 28 Days. Cates Grams. | Grams, | Calories. 
Animal, = 4,348 | 10,249 | 1,560 | 119,540 
Food purchased, - 3 Vegetable, - AEN ork eee 443,405 
Pee lecrteal wart 7,281 | 10,723 |32,520 | 262,045 
; Animal, - 4,348 | 10,249 | 1,560 |1I19,540 
Food actually eaten,* - Vegetable, - 2,933 | 474 130,908 PATA 
‘Totals, = 7,281 | 10,723 | 32,529 | 262,945 

Per Man per Day. 
Animal,y = 47 Tr2 , 1,305 
_ Food purchased, '- Nicest uley eZ Ps 337° iy 73500 
RO tal name 79 II7 354 2,865 
| (Animal, - 47. 112 i 1,305 
| : 

Food actually eaten, - MSS EUS a 5 S371, Me. 
Total, a 79 Lay 354 2,865, 

Percentages of Total Food Purchased. P o yi 
Animal, “ 59-7 95.6 4.8 45.5. 
-Food purchased, -— -- see : ee nant aed tea 
en Lotal aie ae L00.0.)5 2100.0 |". 100:0)/. 160.0 
. Animal, 59.7 95.6 4.8 45.5. 
Food actually eaten, Vel es oats niet 95 a S 545 
“Vote he= 100.0 | 100.0] 100.0 100.0 
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ING. 123; 


The study began December 6, 1895, and continued 18 days. 


of the family and number of meals taken were as follows: 


Man, 45 years old, 
Woman, 41 years old (54 x .8), equivalent to 
13 years old (53 x .6), equivalent to 
Io years old (52 x .6), equivalent to 
8 years old (54x .5), equivalent to 
4 years old (54 x .4), equivalent to 


Girl, 
Girl, 
Boy, 
Girl, 


Girl, 9 months old (54 x .3), equivalent to 
Girl, boarder, 19 years old (43 x .8), equivalent to - 


Man, boarder, 


Man, workman, 21 vears old, - - 


Visitor, man, 


food Materials and Table and Kitchen Wastes 


Visitor, woman (5 x .8), 


Total number of meals taken equivalent 


equivalent to. - 


Equivalent to one man 126 days. 


TABLE 57. 


STORRS AGRICULTURAL EXPERIMENT STATION. 


DIETARY OF A FARMER’S FAMILY IN CONNECTICUT. 


The members 


52 meals, 
43 meals. 
32 meals, 
31 meals, 
27 meals. 
22 meals. 
16 meals. 
34 meals. 
54 meals. 
47 meals. 
15 meals. 


= 4 meals. 


- 377 meals. 


Farmer's Family in Connecticut, 


in Dietary of a 








Foop MATERIALS. 





ANIMAL Foon. 


Beef. 


Hind quarter, 
Corned, - 5 
Corned, cooked, 


Drie 


te ae 


Total, . 
Left at Close. 
Loin with tallow, 
Shank, to round, 


otal - 
Total used, 


Pork. 


Ham. os 


Salt, 
Hea 


Se = 


ItVerse es s 


Lun 


Sie ae 


lard, —- - 
Sausage, - 
Total, - 


Poultry. 


Chicken, - 


Fish tite: 


Oysters in shell, 


PERCENTAGE COMPO- 


WEIGHT USED. , 







































































SITION. 
3 Nutrients. 
g 68 | «2 
: Si] go’e), a eee Be ae 
° fx aie He 2 S eae 
- & 8 e = is 
ae ne 
% % G Grams. | Grams. | Grams. | Grams. 
14.9 | 17.5 | — | 51,255 | 7,637 | 8,970} — 
Did 935-85) 5,170.) 580 )1,65 Tee 
28.5| I4.0| — 410 I17 | 571. — 
91.8 6.8 6 635 202 | 43 4 
oF =e —= 4957,470:|°8,545 /10, 028 4 
15.8; 24.0; — 13,825 | 2,184 | 3,318.)5—= 
14.0 5.8 — 3;155 | 1,842 125 gos — 
— “= —_— 26,980 | 4,026 | 4,081 — 
— — — | 30,490 | 4,519 6,840 4 
13.3 33-4| — | 2,585 | 34a) 663mm 
1.8 87.2 — 1,495 oF | 1,304 / — 
17.6 638 | 590 104 37| — 
2133 4.5 Tidy) stgS15 387 82 25 
11.8 4.0 | 455 54 im} — 
— | 100.0; — 2,625| — | 2,625; — 
12.8 | 45.4 8 3,855 |__ 493 | 1,750 31 
ae om car 13,420 T,409 6,679 56 
14.8 It}; — 5,670 839 62; — 
ie a «Tit Tel 26 86 14 50 
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TABLE 57.—( Continued. ) 














PERCENTAGE Compo- 
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* Only fat determined. 






















































































WEIGHT USED. 
SITION. 
: Koi Nutrients. 
Foop MArTERIALs, a as Ss or 
; 2 S s ot Sg oe 
e eure) a Wee ore 2 ape eet 
ANIMAL Foop.—( Con. ) | % % % | Grams. | Grams. | Grams. Grams. 
Eggs, - - - - Iaar 9.5 —_ 2,085 273 I98 | — 
Butter, - - - - — 82.4; — 3,585 | — | 2)954) — 
Milk fa*), = : 7 3.1 3.8 4.8 | 50,170 | 1,555 | 1,907 | 2,408 
Mike skim (a). = : 3.4 4 Relais 7.255 Le 206 149 | I,Q01 
‘Cream, - 2 5 ~ One) 218.5 A.5:)--6,940-| 5 174 it, 284ieu 33 
mctalanimal food,’™ | > —= Sey ee (150,770 119, 123120,087)) gas 
VEGETABLE Foon. | | | 
Cereals, Sugar, Etc. | | 
Buckwheat flour (a), - Fer oe ten ate) 680} 35 6| 555 
mOrmineal (a), - =U) LOAL Bean Feed | LO,OTS We l,O72 5062 | 7,685 
ace, 4 - Fisk ty Bae ce: .4| 79.0 | 320 25 Tis 6253 
Rolled oats (a), - Wirt Gas 6.6} 67.9} 1,095} 329 132 | 1,354 
Rye bran (a), . = LON Ieuan dealt 254500), 202 39 | 1,821 
Rye middlings (a), - 7.0 ede pope ht, 270 100 Cie eeose 
Rye flour (a), - - 4.9 Pye OO aaa 8. 540 193 T2830 
Wheat flour, bread (a), - | 12.7 pone 7 4.4 deTA, 330 1° 1,520 115 | 1,066 
Wheat flour, pastry (a), - The? fee 7010) 9,740 1 1,001 78 | 7,490 
Bread, wheat, : - g.5 22452. | 3,220) 306 39.\"' 1,700 
Bread, brown, - - 5.0 Qe tee 50.7 1) 13,055 193 OF lek Ose 
Bread, rye, - - - 10.1 Ties 5 E.G 500 50 4 280 
‘Crackers, - - - Or geet ael ft) 00.2%. 1,680 157 22:0), OT S1Og 
gt hocolate, = - - ee nosso ets Ty ie 20, Oa) 270 34 127 V4 
_ Cocoanut, shredded, - ORS PAR Tate 8T.s. | 45 3 26 14 
Sugar, granulated, - - — — | 100.0 BOS nea —_ 365 
Sugar, coffee, = = — — O5 70 Ward oO ly 0 — — 4,570 
Molasses, - - - 2.7| — |: 68.0] 4,080 De ern Bee 
Total, = - -| — le ae 03.705" |" 5.700 17,455 haoane2 
Vegetables. | | 
Beans, dried, - - “ele. TeSee ss gal |? 12,270 506 4I | 1,342 
Cabbage, cooked, - - Oat bain 588 725 15 3 42 
Cabbage, raw, - - 1.8 “3 4.9| 2,585 47 8 126 
Onions, = - : 15 PAD, G Wgnk 270 1g 5 1a) 
Pickles, - = - 5 us SAW TL SL ee 9 | 9 98 
Potatoes, - = - 1.8 sels. ser 41.278 743 | IS lle se 8 OC 
quash, - - - - 8 7B 5.2 | 13,290 100 | 40 691 
Turnips, - - 4 I.0 cm Gah: 7.03010 O70: 7! 429 
Total, 2 « - — — 70; 200 s\4d 515 154 9,156 
Fruits, Nuts, Etc. 
Pee ~ - 4 4) 12.4] 35,150} I4t| 141] 4,358 
Grapes, raspberries, canned 8 ZU Wak Ouk bh ITSO 25 | 66° 1,765 
Years, - - - - 5 .2 5-3 | 3,720 19 7 197 
Raisins, ee ie ec fa) 274-7 365 OE! e238 
Total, Se ie ae a 5 -421305 [e194 > 2506505 
Total vegetable food, - — —- — 176,390! 7,409) 1,840] 52,661 
Total food, - Bie Ps — |333,160]17,592 |21,927| 57,392 
Table and kitchen waste, | 23.1 | 12.5] 569] 5,115 | 1,182} 639| 2,910. 
‘Clear fat, = - - Boe CO es hs TA00O te) = 1,000}; — 
Total, 5 - -- a — Usa et soy F OsG he SOTO 
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TABLE 58. 
Weights and Percentages of [ood Materials and Nutritive Ingre- 
dients Used in Dietary of a Farmer's Family in Connecticut, 








Foop MATERIALS. 





For Family, 18 Days. 


Beef, veal and mutton, 
Pork, lard, etc., - - 
Poultry, - - 2 
asienerCa - - 
Eggs, % a > 
Butter = - - 
Milk, : : = 
Milk, skim, : - 


Cream, - : Si 


Total animal food, - 


Cereals, sugar, starch, 
Vegetables, - - 
Fruits, - i : 


. Total vegetable food, 
TLotal-iood,. >= = 


Per Man per Day. 
Beef, veal and mutton, 


Pork: lardeéte;, 5 ial 
Poultry: - - 
Fish, etc., - - - | 
Eggs, cpuamersiee Os: 


Butter, - - - 
Milk, - : - 
Milk, skim, - x 
Cream, - = - 

Total animal food, - 


Cereals, sugar, starch, 
Vegetables, - - 
Fruits, - = - 


Total vegetable food, 
Total food, - = 


Percentages Total Food. 


Beef, veal and mutton, 
Pork, lard; etc. = - 
Poultry, --> - - 
Kish, etc.— - - 
Eggs, 5 ¢ 3 
Butter, = - - 
Milk, - 2 2 
Milk, skim, 2 a 


Cream, i - a 


Total animal food, - 
Cereals, sugar, starch, 
Vegetables, - - 
Fruits, - : - 


Total vegetable food, 
Total food, - - 























































































































WEIGHT IN GRAMS. WEIGHT IN PounDs. 
f Nutrients. A Nutrients. 
38 ; +) 4 |— 7 
oe s 68 | 8s | 4 Pai aa! 
Hs 2 S es | as 2 a ae 
Grams. Crane ‘Grams Grams.| Lbs. | Lbs. | Lbs. |} Lbs. 
30,490 4,519 6,840 4 67-2 I0.O I5.1 —— 
13,420 | 1,409 | 6,679 56 | 29.6] 3.1 | 14.7 I 
5,670 | 839 62.1.5 ==) ieee 2; — 
7,125 86 14 50 | 15.7 2) — cf 
2,085 273 1901 aeae 4.6 6 5) 
3,585 i: 2,954 ve’ 7-9 ae 6.5 fi 
50,170 | 1,555 | 1,907 | 2,408 |110.6| 3.4] 4.2] 5.3 
37,285 | 1,268] 149 | 1,901 | 82.2 2.8 3) 42 
6,940 074 1.204 312 | 15.3 (4 |. 28 7 
156,770 |10,123 |20,087 | 4,731 |345.6| 22.3 | 44.3 | 10.4 
63,765 | 5,760 | 1,455 |36,912 |140.6) 12.7 | 3.2) 81.4 
70,260 | 1,515) 154 9,156 |154.9| 3.4| .3]| 20.2 
42,365 | 194 | 231 6,593 | 93-4] -4| -5 |_ 14-5 
176,390| 7,469 | 1,84052,061 |388.9| 16.5 | 4.0 | 116.1 
333,100 |17)592 |21,927 |57:392 |734.5 | 38.8 | 48.3 | 126.5 
242 36 RA Wieaaes 83 4c. 08.) 2a 
107 II 53 I\*.24))°°,02°| 9 225s 
45 7 ae eas .Io| .o2| — | — 
56 hee oF 124) 
ty) 2 2) 04; .OT |) SO tas 
2.45 ae 23 gon [00 ie —— OS Sere 
398 12 15 19 | .88 | "03 16 709 uaa 
296 10 I T5205 o2| — -08 
55 I 10 SNe Le ae .02 .OI 
1,244 80] 159 38°) 2.74)), 518 1 Shae 
506 46 12 |». \293 |*1,12 |, .10\)) @Osueaes 
558 12 I 73 |1.23| .03| — 16 
336 2 2 52} .74| — | — yuk 
1,400 | 60 15}. 418 | 3.09 }=.13)) Ogu 
2,644 | 140) 174 456°} 5.83) .31| .38| 1.00 
Deets eecaee 
Oana S ny 3 +2 ee a | oe ae 
AsO) Ne Or 0 1)),.730..5 TL | cade Ghee eo ee 
1.7; 4.8 3) — |=— ) —)=a= 
2obe 5 — if a — = ee 
.6 1.5 9 ae a eae = sees 
[a Ton eager 13:51 ot Pins Bes, 
15.1 8.8 8.7 |) 44.2] — | — | — [= 
Ei.2 7.2 7 303 ete ee 
Past RAS, estes 5) — ae me aes 
ATS 5725 AOT.G en ea eee ere 
£9.10 | (32:8 6.6| 64.3) — = ra fae 
Zit 8.6 .7.| 16.0|,— |») ==) ee 
12.7 1.1 1] 115) — }| — | — |= 
52.9| 42.5 8.4 on GL cee 
100.0 | 100.0 | 100.0 | 100.0 | —=-|) — “| =" 
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Foop MATERIALS. 


Lor Family, 18 Days. 


( Animal, 
Food purchased, f ies ae 
otal: 
( Animal, 
Waste ee ceti oe . | Vegetable, 
| Total, 
Animal, 
Food actually eaten, - Vegetable, 
Total, 


Per Man per Day. 


Animal, 


Food purchased, Vegetable, 


(ee Lotaly 
( Animal, 
Vegetable, 
(ivelotal, 
Animal, 
Food actually eaten, - Vegetable, 


Total, 


Percentages of Total Food Purchased. 


Animal, 


Food purchased, Vegetable, 


[ 

i otal 

Animal, 
DVdstesue Sop .- = ies 

Total, 

( Animal, 
Food actually eaten, - + Vegetable, 
| [ Total, 












































NvuTRIENTS. : 

o 

“co 

fas} 

d 14 is 

c a cs 

iad eeteg cb Ss 

£ Deh eae a 

Grams. | Grams. | Grams. | Calories, 
10,123 | 20,087 | 4,731 | 247,710 
7,469 | 1,840] 52,661 | 263,640 
17,592 | 21,927 | 57,392 | 511,350: 
FOO TSS yah 17,450 
413 102:1), 2,910 |) 145570 
PyhO 20) 2 16030, 162; 020 32,020 
9,354 | 18,550 | 4,731 | 230,260. 
7,056 | 1,738 | 49,751 | 249,070 
16,410 | 20,288 | 54,482 | 479,330 
80 159 38 1,960 
60 15 418 2,100 
140 174 456) 4,060 
6 12 — 135 
3 I 23 II5 
9 13 23 250 
74 147 38 | 1,825 
57 | 14 395 | 1,985 
E31 | 161 433 3,810 
57.5 91.6 852 48.5 
42.5 8.4 91.8 51.5 
100:0° | 100.0) 100,G 100.0 
4.4 7:0 aaa 3.4 
Daa aR cea 2.9 
6.7 125 5.1 6.3 
Bera 84.6 8.2 45.1 
40.2 7.9 86.7 48.6 
93-3| 925} 94.9) 93.7 
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No. 124. 


The study began November 11, 1895, and continued 15 


of meals taken were as follows: 


Men, - - - 


Women (624 x .8), equivalent to - 


Total number of meals taken equivalent to 
Equivalent to one man 1,108 days. 


TABLE 60. 
Food Materials and Table and Kitchen Wastes in Dietary of Col- 
lege Students in Connecticut. 





days. 


STORRS AGRICULTURAL EXPERIMENT STATION. 


The 


DIETARY OF COLLEGE STUDENTS IN CONNECTICUT. 


number 


2,825 meals. 
499 meals. 





Foop MATERIALS. 





ANIMAL FOoop. 
Beef. 
Neck and shoulder, - 
Rib roast, - x - 
Shoulder clod, - - 
Fore quarter, m’d’m fat, 
Hind quarter, m’d’m fat, 
Hind quarter, m’d’m fat, 
Dried and smoked, 3 
Corned, - - - 


Total, - . ; 
ees Left, 
Flank, ~ r J 
Fore leg, - : : 
Hind leg, - E = 
Plate, - e 2 : 
Porterhouse steak, - 
Rump, - - = 
Corned flank, fat, - : 
Total, - =e a 
Total beef used, - 
Pork. | 
Fresh ham, - ‘ ad 


Tedd, - “2 # 


Ham, smoked, - i 
Shoulder, smoked, asi 


Bacon, 4 a . 


Salt flank, - | 


Lard, - - - - 


‘Potal; - - 2 


WEIGHT USED. 


3,324 meals. 























PERCENTAGE Com- 
POSITION. 

d ae hae eee 

9D 3 as gs 

oar) ey oS 

scale esi iaea ta ates 

° 

| fo 
% % % Grams. 
15.7 |-10.2| — 16,965 
(3.4 | 21.3 | — 14,740 
19.3 {11.3 | -— 4,900 
RT Sag oo det 59,650 
Pa Ou dye 5 a1 T5357 70 
14.4 | 26.9| — 73,710 
ZIVO Ae OL8 6| 15,560 
14.2 ; 22.8; — 41,960 
pro wi 13815255 
17.2 | 20.7| — 4,310 
1 eee BY a se a 8,620 
g.I| 5.3| — 11,340 
Tig. 35.5.))—— ee7, 985 
15.9 |17.6| — 770 
13,2 | 20.2 | — 6,895 
es Be eo A a 3,175 
Tage area eet 63,095 
— as — 318,160 
10.7}, 10:6} »— 19,280 
3.8 | 13.9} — 5,895 
139313341 —. |. 14,605 
12.9 |.20:6 | —=| 15;875 
2 | G1. 8 1-9) ) 10,000 
6.5 | 59-6; — | 3,400 
— |100.0| — 26,855 
—|}/—-—) — 96,660 



































Nutrients. 
S ) As ee 
= iy 
Grams. | Grams. | Grams. 
2,004.0 i 2730 — 
1,975 | 3,140 zy 
946 5544. 
8,410 | 10,319 — 
22,912: 20,911 — 
10,614 | 19,828 SoS 
4,948 | 1,058 93 
5,958 | 9,50 7a 
58,427 | 73,107 93 
7AI 892 — 
1,060 629 — 
5.032 601 — 
3,190 | 10,019 —_ 
122 136 — 
gto | 1,393 a. 
394 927 me 
7,449 | 14,597 we 
50,978 | 58,510 93 
2,063 | 2,044 — 
224 81g —_ 
1,054.1) 4,000 (ies 
2,048, | 4,223'|) 
981 | 6,588 — 
221i e202 — 
= 26,855 eos 
7,491 [547,403 5 el 


7? 
> es ai 
a 


a 










































































STUDIES OF DIETARIES. 167 
TABLE 60.—( Continued. ) 
PERCENTAGE Com- Weicut USED: 
POSITION. 
ie a Nutrients. 
Foop MATERIALS, q , & g = 2 , 
Ele eae hoes el eee 
See Sey One g sh aeeO 
me 3 S a | ad 
Sl usa z 
ANIMAL Foop. | % % % Grams. | Grams. | Grams. | Grams. 
fish, Etc. | 
Haddock, dressed, tee .2| — AO. 370s a alo 81 dcx 
Cod, salt, - - - | 16.0 eee. Tez Suy 1354 29). — 
Oysters, ‘‘ solids,” Of le ty4i)) 3.3°| 26,220 |, 1,600 367 | 865 
Borger hs ee 99,805 | 6,064 1) 47% F865 
Eggs, - ee wae TS) eget) *. 8 26n7| ages 784. — 
Butter, : 7 A oa se 71,395 58,829 — 
Cheese, - - ERO Oe Palas. 3") 1,270 330 435 29 
Milk (4.2 % fat), - Se seteed  Qiehs. Onl O31, 620") 20,650: 20,5300 1st 501 
Milk, skim, - - ae Ne S| aun 5.201.924.0401 T1038 974 | 16,556 
Total animal food, - | — aa — 1,526,005 97,833 l194,008 | 49,134 
VEGETABLE Foon. 
Cereals, Sugar, Etc. | 
Sore mesa = 8. |. 2.20 FRAT) “TT, 205 997 247 | 8,415 
Farina, - : elle OMe Mahe oa Pp © 2,040 226 29 1,583 
Flour, bread, s TSE LeSuie Led 74:0 TOS: 755, (22,400 he 2,180 0 T4a. 2714 
Flour, pastry,  - =i eIO.4. 1) 1,001075.0 |2945,205 | | 4,708 453 | 34,220 
Flour, graham, - STS eae] 0: Bile 14 3905) « 1,900 315 | 10,056 
Siaremeal;)* = ‘ meee Orr 4400.04, 25,410) 4,43929% 2,074 1G, 910 
Rice, - - - - | 7.8 14°) 79.0 8,390 654 34 6,628 
Bread, \- - - One Lal, 5 2.8 5,580] 2,946 67 530 
Crackers, milk, \ - Sees ue Last OG. 2.) 36, 1065 |) e 1,498). 2.1105) (11.144 
Crackers, soda, - = O23 121 O.4°h 70.5 9,525 981 896 6,715 
Crackers, oyster, - SHEL Ouimecwe. | 7A.5 2 8,935 983 786 6,630 
Macaroni, - - Sel Tt ei Ove. 0 2,220 260 36 1,618 
Frosted cake, 7 ava O25 £0. 4s) 04.3 2,220 138 209 1,427 
Sugar, granulated, -| — — |100.0} 128,235 — — 123,235 
Sugar, coffee, : -) — — | 95.0} 46,405 — — 44,085 
SS a a eT OL;O15.) a 44,579 
Molasses, - - x 2.7| — | 68.0 4,990} ° 135 — 3,393 
Honey, - - - = 1 AS. 455 = — 341 
Corn starch, = -| — — | 98.0 2,495 —- — 2,445 
Chocolate, - . Sp iat fel 2070 1,800 225 848 482 
/ PE Mi Aide ta eaiinbawes = ae 
Total, = - -| — — — | 599,250 | 42,603 | 10,290 | 480,116 
Vegetables. 
Beans, dried, = Pe ieseesvieatio 4 SOc1 | 14,070: |. 37338 270 8,847 
Beets, - = - are ey Ria ey le 2 L, 820 284 24: 1,680 
Citron, dried, = = A AO 72 26 1,000 4 6 725 
Cabbage, - - SAM aL a Foo) 4.0 7,390 133 22 362 
Onions, = - - | 1.5 PAH Orgr ier 32,385 486 1305)" 2-2, 902 
Potatoes (39.6 % refuse), | 2.1 .I | 18.0 | 240,500] 5,050 241 | 43,290 
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TABLE 60.—( Continued. ) 





Foop MATERIALS. 


STORRS AGRICULTURAL EXPERIMENT STATION. . 








WEIGHT USED. 











VEGETABLE Foop. 
Vegetables.—( Con.) 


Potatoes, whole, - - 
Sweet potatoes (10.4 % 

reuse); = : : 
Squash, - - 2 
‘Tomatoes, canned, - 
Turnips, edible portion, 


Total; : - - 
Fruits, Nuts, Etc. 


Apples, - - - 
Apple sauce, - - 
Cranberries, 2 
Currants, dried, - : 
Grape preserves,* - 
Quinces, canned,* 2 
Peaches, canned, - : 
Raisins, - - - 


Total, - . - 
Total vegetable food, 
Total food, = - 
Table and Kitchen 
Waste. 


Skim milk, - - - 


Other waste, ~ so 


Total, : . s 














PERCENTAGE Com- 
POSITION. 
Mas Athenee ed 
5 B | &s ai 
ay = 8 
alone anes fx, 
% q % Grams. 
1.8 I} 15.3 |, 54,295 
1.8 5) 7.1, 18,825 
re) 23) |) 35 52:1,520;000 
1.2 -2] 4.0] 13,880 
1.4 Px he Sey RI BP fare 
— | — | — | 444,665 
i ova || ileayal | 36, 5S 
5} .5|16.60) 8,345 
5 RT TOL E 9,345 
Peep o3cOF OS ./7 1,590 
Pomcugal | kOi4 2,965 
Basie ola rhalA 3,085 
5 eri 583 3,990 
2.5} 4.7 | 74. 2,720 
sae — — /I,1I2,470 
— "| — || -—— 12,638,478 
3.4 BauELS. Liege 77 tO0o 
2200 27.1 45.7 1 120,705 
Se iene 00,505 



























































Nutrients. 

a ag 

S S ae 
| Grams. | Grams. | Grams. 
978 54 8,307 
339 132} 5,101 
215 81 | 1,399 
167 28 555 
178 25 1 Tos 
II,172 | 1,011 | 74,353 
146 146 | 4,528 
42 42| 1,469 
47 65] 1,044 
19 48) 1,044 
24 62-1 11, G72 
9 74 |\“S1,078 
20 8 2hE 
68 128.) 2,032 
375 573 | 13,678 
54,150 | 11,874 |568,147 
151,983 |205,882 617,281 
9,438} 833 | 14,158 
26,695 | 32,736 55,203 
36,133 | 33,569 69,361 











* Composition assumed. 





re ee 


_ Eggs, 
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Weights and Percentages of Food Materials and Nutritive Ingredients 


Used in Dietary of College Students tn Connecticut. 








Foop MaTERIALS. 


for Family, 15 Days. | 
Beef, veal and mutton, | 


Pork, lard, etc., 
Fish, etc., 
Eggs, 
Butter, 
Cheese, 
Milk, 
Milk, skim, - 
Total animal food, - 


Cereals, sugar, starch, 
Vegetables, 
Fruits, 


Total vegetable food, 

Total food, 

Per Man per Day. 
Beef, veal and mutton, 
Pork, lard, etc., : 
Fish, etc., 


- - = 


Butter, 
Cheese, 


Mik =. +. 


Milk, skim, 
Total animal food, - 


- Cereals, sugar, starch, 


_ Cheese, 


me Pr ruits, | 


Vegetables, - - 
Fruits, 


Total vegetable food, 
Total food, 


Percentages Total Food. 
Beef, veal and mutton, 


Pork, lard, etc., - 
Fish, etc., 


Eggs, 
Butter, 


Milk, 3 
Milk, skim, 
Total animal food, - | 


Cereals, sugar, starch, 
Vegetables, 


- Total vegetable food, 










































































Total food, 


WEIGHT IN GRAMS. WEIGHT IN Pounps. 
a Nutrients. C Nutrients: 
0 © ; P 
E 15 eo Ree WES Be Mapa Nog = 
ic ; J a i wa z 
Grams. (srams. | Grams.-|Grams, |) “Lbs. | Lbsda) Lbs: Lbs. 
318,160] 50,978) 58,510 93| 701.4) 112.4| 129.0 2 
96,660! 7,491) 47,463) — 213.1) 10.5/104.6)) =-— 
73,805) 6,064 477 BOR, 162.7) 19. 4 egret sas) 
SATS Ce aU ele 784, — | LS .2) 52:4 tay eee 
71,395, — BO ;C20) 0 a 1) 415754 © 120.76 
1,270 330 435 29) 2.8 Sie ar 
631,820] 20,850}. 26,536] 31,591) I,392.9| 46.0) 58:5} 60.6 
324,640) 11,038 0974 LOR 66) VG715. 71) 2403) eon 36.5 
1,520,005| 97,833) 194,008| 49,134 3,364.2| 215.7 427.7) 108.3 
599,250} 42,603) 10,290 480,116 Tj 321s1 i) 0370in 22-7 1.05004 
444,065] 11,172} 1,011) 74,353) 980.3] 24.7) 2.3) 163.9 
68,555 375 573| 13,078) .151:1)  .8). 1.2) 30.2 
1,112,470] 54,150} 11,874/568,147) 2,452.5/ 119.4) 26.2/1,252.5 
2,638,475| 151,983] 205,882/ 617,281 5,816.7| 335.1 453.9/1,360.8 
| | 
287 46 6S aa 9.) .63 TO) (eZ) ae 
87 7 43) — | LOM O2h7 WiGiyg=— 
67 5 — 1 1150. .Of) 4 — 
8 I 1}o— .02| — — — 
64, — 53; — SEA ee ee D2 tema 
1} — -- —- | — —-  — — 
570 19, 24 28) 1.207 76.04 F205 .06 
293 10, Li 15| 05) 02) 04 
1,377 88) =» 175 44| 3.04] .19|  .39| «10 
541 39 9 434) 1.19) .09| .02| “496 
401 10 I 67 .88) .02) — ars 
62; — I 12 14) — — 02 
1,004 49 II 513 RIOT ett ae, OO ma Lele 
2,381 137 186 BST 5-25) GO) 84) ele 23 
% to fo fo | 
12.1) | 33.6 235405 va po gat rom are 
3.7 4.9 23.0; — ete Sie rs as 
2.3) 4.0 .2 1 Te ees eae fal Me = 
3 5 4, — —— ae — = 
207 28.6). — a ae ee 
—_— wy 2) — v= Ene ows Sa 
23.9) ja) 12.9 nue fl Sra Se a 
12.3 vhs a pig) were a = a 
57.8 64.4 94.2 O Oumar pertains 4 
22.7 28.1 5.0 7 oe per hee a 
16.9 7-3 5 L220 ars Pama Mere a 
2.6] 2 3 POAT) se St os tae 
42.2 35.6 5.8 92:6) aah eee = 
TODO} TOO. Oliar LOO.0) 621 00,.0) = = — = ane 
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‘PABUEYO?: 


Nutrients and Potential Energy in Food Purchased, Rejected and 


STORRS AGRICULTURAL EXPERIMENT STATION. 


Eaten in Dietary of College Students in Connecticut. 








NUTRIENTS. 
















































































= 

Foop MATERIALS, ¢ 38 = 

Mi Gy oie 3 

For Family, 15 Days. Grams. Grams. Grams. | Calories. 
(Animal, - | 97,833 | 194,008 | 49,134 | 2,406,840 
Food purchased, - 4 Vegetable, 54,150 Be a 2 00U ENG 
L Total, - | 151,983 | 205,882 ,617,281 | 5,068,690 
eye - | 30,872| 32,415 | 14,158] 486,080 
5Nwste. y ; a4 Vegetable, rs eee | 55,203 aSe eee 
L Total, - | 36,133 33,569 | 69,361| 744,720 
(Animal, - | 66,961 | 161,593 | 34,976 | 1,920,760 
Food actually eaten, - 4 Vegetable, ees 512,944 21 a 
| Total, - | 115,850 172,313 547,920 | 4,323,970 
Per Man per Day. | 
( Animal, 88 tygdinekat Bits 
Food purchased, - 4 pace clas: ee ae a mea. 
L Total, - 137 gg CN ba 4,575 
(Animal, - 28 20, 13 440 
Waste, ; c | Vegetable, 5 | Le | 50 235 
ee ohotal = 33 30 | 63 675 
Food actually eaten, - : & ie eet ag eee s’: 409 oe 
enbotal; 104 156-494 3,9CO 
Percentages of Total Food Purchased. ' 

(Animal, - 64.4 94.2 8.0 47.5 
Food purchased, - ae Cas0 ee 5-8 | 92.0 ae 
sLetal; © < 100.0 | 100.0] 100.0 100.0 
Roaae - 20.3 | js vag 9.6 
acted 2 ¥ 4 Vegetable, 3.5 6 8.9 5.1 
L Total «s:- 23.8 | 16.3 Tao 14.7 
See - 44.1 78.5 5+7 37-9 
Food actually eaten, - { SS. rae ae 83.1 47-4 
(27 Stal, i Ursa aeRO ee 85.3 
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Summary of Results of Dietary Studies made by the Station. 


‘wey fe 


DIETARIES. 








1. Dietary of a Boarding House.* 


Purchased, = 2 5 zs 
Food, Waste, - : : : = 
Eaten, : - : : A 

x: 2. Dietary of a Chemist's Family,.* 


Wood purchased,|| -«  - - : : 
3. Dietary of a Jewelers Family.t 


o> Food, 


4. Dietary of a Blacksmith’s Family.t 


; me Food, 1 


5. Dietary of a Machinist's Family.t 


; t Food, 


Two Dietaries of a Mason's Family.t 
fon Wecember, 18092. 


. Purchased, - - - - 
Food, 


Waste, ~ 2 - 3 
Eaten, - - A - - 

ro, May, 1893.1 

Purchased, - = ahiyet, #3 

Food, ° 


Waste, - - - - - 
Food, 


Purchased, - - = 2 
Waste, - 4 a & . 
Eaten, 5 s : n z 


Purchased, = = = es 
Waste, - - - - - 
Eaten, - a & : 












Purchased, - - - : 
Waster  - = = & £ 
Haten, - - - - - 


Eaten, <« ©- = 5 - - 
Average of 6 and ro. 


Purchased, - - = = 
Waste, - -a'a |e - - 
Eaten, - - ak é E 


7, Dietary of a Carpenter's Family.+ 


Purchased, 2 - - - 
Waste, - - - - - 
Eaten, < “ - - - 


Food, 


Two Dietaries of a Carpenter's Family, 


8. November, 1892.+ 
; Purchased, - - = - 
Food, Waste, - - aA, ae = 
Eaten, - - - eas 


Food per Man per Day. 









































NUTRIENTS. E 

ios} 

> 

Protein. | Fat. Lee 2 
| Grams. | Grams. | Grams. | Calories. 
126 188 426 4,010 
22 36 25 510 
103 152 401 3,500 
118 103 430 3,210 
gI 126 483 3,530 
8 9 5 140 
83 117 478° 3,390 
103 176 408 3,730 
3 2 i) go 
100 rk 4ol 3,640 
100 159 427 3,640 
i 3 6 60 
99 156 421 3,580 
107 153 391 3,470 
3 5 16 120 
104 148 375 35350 
125 145 366 3,365 
6 8 18 175 
11g 137 348 3,190 
116 149 379 3,420 
5 6 17 150 
TIT 143 362 3,270 
125 152 498 3,970 
8 | ey) vag) 300 
II4 135 475 3,670 
107 161 408 3,610 
5 | 12 20 220 
100 149 388 3,390 
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TABLE 63.—( Continued. ) 











DIETARIES. 





11. May, 1893. 
Purchased, 
Food, Waste, - 
( Faten, 


Average of 8 and ri. 


Purchased, 
Food, Waste, - 
Eaten, - 


Two Dietaries of Station Agriculturist’s 


Family. 


9. Winter, 1893. 
( Purchased, 
Food, | Waste, - 


Eaten, - 

13. Summer, 1893. 
Purchased, 

Food, Waste, = 
Eaten, - 


Average of 9 and 13. 


Purchased, 
Food, Waste, - 
| Eaten, : 


12, Dietary of a Student's Club.t 


Purchased, 
Kood, Waste ja up 
{ Eaten, - 


14. Dietary of a Widow's Family.§ 


Purchased, 
Food, Waste, - 
Eaten, - 


Two Dietaries of a Swede Family.§ 


15. March, 1894. 
Purchased, 
Food, Waste, - 
Eaten, - 
19. November, 1894. 
Purchased, 
Food, Waste, “ 
Faten, - 


Average of 15 and r9. 


7 Purchased, 
Food, Waste, - 
Eaten, - 














NUTRIENTS. © 
Protein. Fat. | ae 
Grams. | Grams. | Grams. 
II5 125 346 

4 3 ae 
Tit 122/02 eooe 
Itt odd S17 

6 8 15 
105 136 362 
106 145 | 405 

7 6 7 

99 139% foe gue 
133 150 475 

4 5 3 
129 145 472 
120 147 440 

6 5 5 
I14 T42 435 
113 180 376 

19 39 30 

94 I41 346 
119 115 512 

3 4 12 
116 III 500 
121 116 473 

3 4 7 
118 Ti2 466 
137 129 651 

4 6 15 
133 123 636 
129 118 562 

3 5 II 
126 | I13° | 55m 











Fuel Value. 


Calories. 


3,055 
96 
2.965 


33335 
150 


3,185 


3,450 
Ls 


3,335 


3,885 


3,800, 


3,670 
- 100 


3,570 


3,680 


570 
Reese 


3,655 
100 


3,555 


3,510 
80 


3,430 


4,440 
140 
4,300 


3,980 sae 
IIO 


3,870 


Pe. A ee a a ee 


ee ee ee 


— 


u = = — ‘ 
oe 
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TABLE 63.—( Continued. ) 
4 NUTRIENTS. 2 
DIETARIES. S 
Protein. Fat. Nphvan 2 
16. Dietary of a College Club.§ Grams. | Grams. | Grams. | Calories. . 
( Purchased, E = : 113, eloo 343 3,500 
Food, Waste, - - : - : 9 24 1, 330 
; Eaten, - - 2 : 104 136 326 3,170 
17. Dietary of a Divinity School Club.§ 
Purchased, be i> - 139 185 356 3,745 
Food, Waste, - meta - = 17 47 39 660 
Eaten, - . 2 = - 122 138 Sy yh 3,085, 
18. Dietary of a College Ladies’ Eating 
Club.§ 
Purchased, a ad RE 135 196 377 3,920 
Food, Waste, © - : - : > 30 36 47 650 
4 Haten.. - e “ _ a 105 160 330 3,270 
j 20. Dietary of Three Chemists.§ 
| 1 Purchased, * _ - z 122 Lyi 483 4,130 
a Food, Waste, - : 3 - 6 ii 16 150 
’ Eaten; \- : ' 2 £ 116 170 467 3,980 
21. Dietary of a Carpenter's Family.§ 
Purchased, - - - - 118 £35 539 3,955 
Food, Waste, - = - - . 3 9 2 ee 
. Patent mec eh > hte ae | 115 126 | 537 3,850 
Three Dietaries of a Chemist's Family,** 
26. November, 1894. 
Purchased, - - - = 104 122 385 3,140 
Food, Waste, 2 2 - - 2 2 24 7 260 
: pun waten, - - - 2 : 102 984 | «378 2,880 
28. February, 1895. 
Food purchased and eaten, - = 2 gI 150 399 3,405, 
29. May, 1895. 
2 ‘Purchased, - - Sy haa 124 155 414 3,650 
i. Food, Waste, -- - x é - 22%) 8 4 100 
y Eaten, - - - - - 122 | 147 410 3,550 
= Average of 26, 28 and 20. 
a Purchased, - - - - 106 142 400 3,400 
Food, Waste, = - 3 - : I 10 4 120 
Eaten, : - = - “ TOSii sO bS2 396 3,280 
27. Dietary of a Farmer's Family in | 
Vermont.** 
_ Food purchased, || - - 4 : 69 g2 444 2,960. 
Two Dietaries of a Farmer's Family.** . 
45. 
__ Food purchased and eaten, - : - 108 76 635 3,755 
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TABLE 63.—( Continued. ) 





DIETARIES. 





Rood purchased and eaten, - a i 
Average of 45 and 46. 
Food purchased and eaten, - 2 
120. Dietary of a Farmer's Family,** 


Purchased, - - 4 - 
Food, Waste, - E a : 
Eaten, 5 = . . ps 


121. Dietary of a Farmer's Family.** 
Food purchased and eaten, x a : 
123. Dietary of a Farmer's Family.** 


\ Purchased, - : - 2 
Food, Waste, - 5 & . 
l Eaten, : C : “ 


124. Dietary of College Students.** 


Purchased, : - 2 , 
Food, Waste, - : $ : : 


Eaten, - - - - - 
Results of 31 Dietary Studies. 


Minimum, - : Fs 
Food eaten, ~ Maximum, 5 - ms 
f Average, - - - - 


Dietary Standards for Men at Moderate 
Work. 


Voit (German), - - ss 4 £ a 
Atwater (American), - és . . f 





Protein. 


Grams. 


109 


109 


II4 
14 
100 


79 


140 


iat 


137 
33 
104 . 


69 
133 
107 


118 
125 











NUTRIENTS. | 
. 
Carbo- | 
Bar, hydrant | 
Grams. | Grams. 
gl 608 
83 622 
139 545 
18 44 
121 501 
117 354 
174 456 
13 23 
161 433 
186 557 
30 63 
156 494 
76 317 
171 636 
132 436 
50 500 
125 450 





Fuel Value. 





Calories. 


3,785 
3,770 


3,995 
405 
3,590 


2,865 


4,060 


255 
3,810 


4,575 - 


675 
3,900 





* Report of this Station, 1891, pp. 90-106. 

+ Report of this Station, 1892, pp. 135-162. 

+ Report of this Station, 1893, pp. 174-190. 

$ Report of this Station, 1894, pp. 174-201. 

| There was little or no waste in this dietary. 
*** This Report, pp. 129-170. 


—_ 


ei +. 


ANALYSES OF FODDERS AND FEEDING STUFFS. Ws 


- RESULTS OF ANALYSES OF FODDERS AND FEEDING 


SLUFFS. 


BY CHAS. Ds WOODS. 





In connection with the work of the Station, analyses of the 
following miscellaneous feeding stuffs have been made by the 
Station chemists. For the most part the analyses were made 
in connection with feeding experiments or experiments upon 
the growth of plants. In no case were they undertaken 
merely to increase the amount of this class of data. The 
methods of analyses recommended by the Association of Official 
Agricultural Chemists were employed. 

The results of the analyses as calculated to water content at 
harvest or at the time of analyses are given in table 64, page 
180, which follows the description of samples. In this table 
the materials are grouped somewhat according to their water 
content at time of taking samples, as follows: Green fodders; 
silage; cured hay and fodder; grain; and milling products. 
This order is also observed in the description of samples. 

The results calculated to water-free substance (dry matter) 
as the basis are given in table 65, page 183. 

The fuel value of a pound of each of the feeding stuffs as 
given in the tables was obtained by multiplying the number of 
hundredths of a pound of protein and of carbohydrates by 
18.6, and the number of hundredths of a pound of fat by 42.2, 
and taking the sum of these three products as the number of 
calories of potential energy in the materials.* 


DESCRIPTION OF SAMPLES. 


In the description of samples the order of arrangement is 


the same as in the tables. 


GREEN FODDERS. 


1533, 1534, Barley.—Grown by the Station in 1895. The samples were 
taken August 15 and 19, at which time the heads were about three-fourths 
grown and were green and succulent. ‘The samples were selected from barley 
and pea fodder. About 47 per cent. of the fodder was barley. 





* See paper on Fuel Value of Feeding Stuffs in Report of this Station for 1890, pp. 174-r8r. 
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1472, 1473, Hungarian Grass.—Grown by the Station in 1895. Samples 
taken August I and 5, at which time the grass was nearly full grown and 
beginning to bloom. 

1514, 1515, Hungarian iar —Grown by the Station in 1895. Samples 
taken August 15 and Ig, at which time the grass was a little past full bloom. 
Sample No. 1515 was in the early seed stage and the stems were quite woody. 


1470, 1471, Oats,—Grown by the Station in 1895. Samples were taken July 
Io and 13, at which time the oats were beginning to bloom although many 
heads were not full grown. No. 1471 was a little more mature than No. 1470. 


1468, Oats and Peas.—Grown by the Station in 1895. Harvested July 10, 
at which time the oats were just beginning to bloom. Many heads were not 
full grown. ‘The peas were in bloom but no seed had formed. 


1469, Oats and Peas.—Grown by the Station in 1895. Sample taken July 14, 
at which time the oats were generally in early bloom. The peas were mostly in 
bloom and quite succulent. There were a few pods and immature seeds. 


1535, 1536, Canada Field Peas.—Grown by the Station in 1895. Samples 
taken August 15 and 19, at which time the peas were about three-fourths grown, 
and were leafy and succulent. It was grown as barley and pea fodder. The 
peas were separated from the barley and constituted about 53 per cent. of the 
whole. 

1485—1494, Cow Pea Vines.—Grown by the Station in 1895. The samples 


were taken September 21. Nos. 1485 and 1486 were from plots without fertil- _ 


izers. Nos, 1487 and 1488 were from plots to which there were applied dis- 
solved bone-black at the rate of 320 pounds per acre and muriate of potash at 
the rate of 160 pounds. Nos. 1489, 1490 and 1491 were grown on plots to 
which mixed minerals were applied as in 1487 and 1488 and had in addition 
160, 320 and 480 pounds of nitrate of soda per acre respectively. Nos. 1492, 
1493 and 1494 were grown on plots to which mixed minerals were applied as in 
1487 and 1488 and had in addition 120, 240 and 360 pounds of sulphate of 
ammonia per acre respectively. 


1499, 1500, Cow Pea Vines.—Grown on the college farm in 1895. Samples 
were taken September 12 and 16, There was a medium heavy growth although 
the vines were not full grown. . 


1476, “lat Pea.—Grown by the Station in 1895. Sample taken July 19, at 


which time the plants were in bloom, a very few pods having formed. There - 


was a heavy, dense growth. 


1474, 1475, Soy Bean Vines.—Grown by the Station in 1895. Samples 
taken August 3 and 5, at which time the plants were in bloom. There was a 
heavy, dense growth. 


1495, Soy Bean Vines.—Grown by the Station in 1895. Sample taken 
September 24. The plants were small but leafy. 

1516, Soy Lean Vines.—Grown by the Station in 1895. Sample taken 
August 28. The plants were beginning to form seed. Stems were quite hard. 

1517, Soy Bean Vines.—Grown by the Station in 1895. Sample taken 


August 31. Pods generally formed. Seeds about half grown in the more 
advanced pods. 


ee 
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1530, 1531, L¢mothy Rowen.—Grown by-the Station in 1895. Timothy with 
a small percentage of clover and fine grasses. 


1512, 1513, Clover Rowen.—Grown in 1895. One-tenth to one-eighth mixed 
grasses. Clover a little past full bloom. Grasses one-third grown. 


1496, Corn Fodder.—Grown by the Station in 1895. Sample taken Septem- 
ber 24. Medium heavy growth. 


1497, Corn Fodder.—Grown by the Station in 1895. In early roasting stage. 
Kernels not fully grown on many ears. 


1498, Corn Fodder.—Grown by the Station in 1895. Ears from roasting. 
Stage to beginning to harden. 


1518, Sweet Corn Fodder.—Grown by the Station in 1895. Sample taken 
August 28. First ears ready for roasting; many not yet fully grown. Many 
stalks with no ears or only ‘‘ nubbins.”’ 


1519, Sweet Corn Kodder.—Grown by the Station in 1895. Sample taken 
August 31. Ears in roasting stage. Ears on most stalks but many of the ears 
small. 


1532, Corn Hodder.—Grown by the Station in 1895. Sample taken Septem- 
ber 28. 


ENSILAGE. 


1377, 1423, Corn LEnstlage.—Samples taken in connection with feeding 
experiments throughout the State during the winter of 1894-95. 


CURED HAY AND FODDERS, 


1389, 1394, 1408, 1415, 1427, 1447, Corn Stover.—Samples taken in con- 
nection with feeding experiments throughout the State during the winter of 
1894-95. 

1537—1546, Corn Stover.—Grown by the Station in 1895. Nos. 1537 and 
1538 were from plots without fertilizers. Nos. 1539 and 1540 were from plots 
to which there were applied dissolved bone-black at the rate of 320 pounds per 
acre and muriate of potash at the rate of 160 pounds. Nos. 1541, 1542 and 
1543 were grown on plots to which mixed minerals were applied as in 1539 and 
1540 and had in addition 160, 320 and 480 pounds of nitrate of soda per acre 
respectively. Nos. 1544, 1545 and 1546 were grown on plots to which mixed 
minerals were applied as in 1539 and 1540 and had in addition 120, 240 and 
360 pounds of sulphate of ammonia per acre respectively. | 


1557—1566, Corn Stover.—Grown by the Station in 1895. Nos. 1557 and 
1558 were from plots without fertilizers. Nos. 1559 and 1560 were from plots. 
to which there were applied dissolved bone-black at the rate of 320 pounds per 
acre and muriate of potash at the rate of 160 pounds per acre. Nos. 1561, 
1562 and 1563 were grown on plots to which mixed minerals were applied as in 
1559 and 1560 and had in addition 160, 320 and 480 pounds of nitrate of soda 
per acre respectively. Nos. 1564, 1565 and 1566 were grown on plots to which 
mixed minerals were applied as in 1559 and 1560 and had in addition 120, 240 
and 360 pounds of sulphate of ammonia per acre respectively. 


14 
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1437, 1453, Corn Hodder and Stover,—Samples taken in connection with 
studies of feeding during the winter of 1894-95. Half sweet corn fodder and 
half field corn stover. 

—<. 1418, Scarlet Clover Hay.—Grown by the Station in 1894. Field cured. 

1432, Scarlet Clover Hay.—Grown by the Station in 1894. Cured in the barn. 


1446, Clover Hay.—Sample taken in connection with feeding experiments 
throughout the State during the winter of 1894-95. It contained some sorrel. 


1451, Clover Hay.—Same as 1446 except that sorrel had been removed. 

1392, Hay, Mixed Grasses.—Redtop and timothy. Taken in connection 
with feeding experiments throughout the State during the winter of 1894-95. 

1416, 1436, Hay, Mixed Grasses.—Samples taken in connection with feeding 
experiments throughout the State during the winter of 1894-95. 

1452, Hay, Hungarian.—Sample taken in connection with feeding experi- 
ments throughout the State during the winter of 1894-95. 

1399, Zimothy Rowen.—Grown by the Station in 1894. Nearly clear tim- 
othy. A small amount of barn-yard grass. 

1433, 1438, Zimothy Rowen.—Grown by the Station in 1894. Mostly 
timothy. 

1400, Rowen Hay.—Grown by the Station in 1894. Mixed grasses with a 
little clover. 

1393, 1414, 1426, 1445, Oat Hay.—Samples taken in connection with feeding 
experiments throughout the State during the winter of 1894-95. 

1428, 1444, Swamp Hay.—Samples taken in connection with feeding experi- 
ments throughout the State during the winter of 1894-95. 


SEEDS. 

1462, 1463, “lint Corn.—Grown in 1894. 

1464, 1467, Yellow Flint Corn.—Grown in 1894. 

1465, 1466, White Punt Corn.—Grown in 1894. 

1547—1556, Flint Corn.—Grown by the Station in 1895. Nos. 1547 and 
1548 were from plots without fertilizers. Nos. 1549 and 1550 were from plots 
to which were applied dissolved bone-black at the rate of 320 pounds per acre 
and muriate of potash at the rate of 160 pounds per acre. Nos. 1551, 1552 and 

' 1553 were grown on plots to which mixed minerals were applied as in 1549 
and 1550 and had in addition 160, 320 and 480 pounds of nitrate of soda per 
acre respectively. Nos. 1554, 1555 and 1556 were grown on plots to which 
mixed minerals were applied as in 1549 and 1550 and had in addition 120, 240 
and 360 pounds of sulphate of ammonia per acre respectively. 


1567—1576, Flint Corn.—Grown by the Station in 1895. Nos. 1567 and 
1568 were from plots without fertilizers. Nos. 1569 and 1570 were from plots 
to which there were applied dissolved bone-black at the rate of 320 pounds per 
acre and muriate of potash at the rate of 160 pounds per acre. Nos. 1571, 


1572 and 1573 were grown on plots to which mixed minerals were applied as in | 


1569 and 1570 and had in addition 160, 320 and 480 pounds of nitrate of soda 
per acre respectively. Nos. 1574, 1575 and 1576 were grown on plots to which 
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mixed minerals were applied as in 1569 and 1570 and had in addition 120, 240 
and 360 pounds of sulphate of ammonia per acre respectively. 


1577—1586, Soy Beans.—Grown by the Station in 1895. Nos. 1577 and 1578 
were from plots without fertilizers. Nos. 1579 and 1580 were from plots to 
which there were applied dissolved bone-black at the rate of 320 pounds per 
acre and muriate of potash at the rate of 160 pounds per acre. Nos. 1581, 
1582 and 1583 were grown on plots to which mixed minerals were applied as in 
1579 and 1580 and had in addition 160, 320 and 480 pounds of nitrate of soda ~ 
per acre respectively. Nos. 1584, 1585 and 1586 were grown on plots to which 
mixed minerals were applied as in 1579 and 1580 and had in addition 120, 240 
and 360 pounds of sulphate of ammonia per acre respectively. 


1587, Soy Bean.—Grown by the Station in 1895. Medium early. 


1378, Wheat.—Sample taken in connection with feeding experiments through- 
‘out the State during the winter of 1894-95. No. 2 wheat used in feeding 
‘sheep. 


1501, Wheat.—Sample taken in connection with feeding experiments through- 


out the State during the winter of TRos- 96. No. 2 wheat used in feeding 
‘sheep. 


MILLING AND BY-PRODUCTS. 


1381, 1388, 1406, Corm Meal.—Samples taken in connection with feeding 


experiments throughout the State during the winter of 1894-95. 


1502, Corn Mea/.—From flint corn grown by the Station in 1895. 


1391, I41I, 1424, 1441, Corn and Cob Meal.—Samples taken in connection 
with feeding experiments throughout the State during the winter of 1894-95. 


1442, 1448, Cotton Seed Meal.—Samples taken in connection with feeding 


experiments throughout the State during the winter of 1894-95. 


1434, 1449, Buffalo Gluten Meal.—Samples taken in connection with feeding 


experiments throughout the State during the winter of 1894-95. 


1390, 1413, /mperial feed.—Samples taken in connection with feeding 


_-experiments throughout the State during the winter of 1894-95. 


1405, Malt Sprouts.—Sample taken in connection with feeding experiments 


throughout the State during the winter of 1894-95. 


1412, Linseed Meal, Old Process.—Sample taken in connection with feeding 


experiments throughout the State during the winter of 1894-95. 


1439, 1440, Soy Bean Meal.—Meal of soy beans grown by the Station in 


1895. 
1379, Culled Peas.—Sample taken in connection with feeding experiments 


throughout the State during the winter of 1894-95. 


1382, Refuse from Manufacture of Split Peas.—Sample taken in connection 


with feeding experiments throughout the State during the winter of 1894-95. 


Sample consisted of hulls and broken pieces of peas. 


1380, 1435, 1443, 1450, Wheat Bran.—Samples taken in connection with 


feeding experiments throughout the State during the winter of 1894-95. 


1387, 1407, Wheat Middiings.—Samples taken in connection with feeding 


experiments throughout the State during the winter of 1894-95. 
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TABLE 64. 
Composition of Fodders and Feeding Stuffs Analyzed 1894-95. 








No. 


Lab. 





1533 
1534 
1472 
1473 
1514 
1515 
1470 
1471 
T7468 
1469 
1535 
1536 
1485 
1486 
1487 
1488 
1489 
1490 
1491 
1492 
1493 
1494 
1499 
1500 
1476 
1474 
1475 
1495 
1516 
I517 
1530 
1531 
1512 
1513 
1496 
1497 


1498) 


1518 
1519 
1532 


1377 
1423 


1389, 
1394| 





1408 


Calculated to Water Content at Time of Taking Sample. 


FEEDING STUFFS. 


Green Fodders. 


Barley *.3- - - 
Barley, - - - 
Hungarian grass, - 
Hungarian grass, - 
Hungarian grass, - 
Hungarian grass, - 
Oats, 2 = = 
Oats, = ~ - 
Oats and peas, - - 
Oats and peas, - . 
Peas, : 4 - 
Peas, : 5 - 
Cow pea vines, = 
Cow pea vines, - 
Cow pea vines, - 
Cow pea vines, . 
Cow pea vines, - 
Cow pea vines, - 
Cow pea vines, - 
Cow pea vines, - 
Cow pea vines, - 
Cow pea vines, - 
Cow pea vines, - 
Cow pea vines, 5 
Flat pea, - - - 
Soy bean, - - 
Soy bean, - - 
Soy bean, - - 
Soy bean, - - 
Soy bean, - - 
Timothy rowen, - 
Timothy rowen, - 
Clover rowen, - - 
Clover rowen, - - 
Corn fodder, - - 
Corn fodder, - 2 
Corn fodder, - > 
Corn fodder, - - 
Corn fodder, - : 
Corn fodder, - - 


Ensilage. 


Corn ensilageé, - - 
Corn ensilage, - - 


Cured Hay and Fodders. 


Corn stover, - = 
Corn stover, - - 
Corn stover,’ or 4 





Water. 


BS 


81.70 
77-45 
78.56 
78.77 
71.26 
90,27 
81.75 
78.91 
84.54 
83.25 
87.68 
85.34 
81.16 
S1;22 
79.58 
Bir22 
81.73 


82.20 ! 


82.29 


81.68 | 


82.63 


82.40 | 
79.84 | 


80.19 
84.10 
80.86 


76.87 | 
A5200.1) 


75.41 


74.21 | 


63.28 


PTO 
76.76 


71.93 


82.05 


78.60 


77-99 
80.41 
78.38 
80.33 


60.30 


82.22 


32.92 
8.03 


14.99 








Protein. 


2.63 
Zert 
2512 
2.75 
2.59 
3-19 


© 3-45 


3.27 
4.06 
3.36 
2.83 
3.42 
2.89 
3,21 
3-19 
3.24 
3-37 
3.16 
2.83 
3.36 
ZY ie, 
4.81 
3-49 
4.05 
5+39 
3.29 
3-19 
55 
4.95 
3.93 
4.76 
1.80 
2.02 
I.gl 
1.77 
1.64 


S137 


2.97 


I.O1 








Fat. 





.87 | 
PTA 


2.06 
oI 


-93 
sot 


-94 
.98 
-97 
.66 
-74 
72 
a fi 
By 
.61 
-59 


.68 
.68 
a ie) 
.60 
.89 
-75 
.88 
7d 
.OI 
.89 
oO 
oO 
.06 
-77 
~Lr 
.40 
45 
.78 
.gI 
.04 
.52 
.6O1 


eS 


Se AN HS eS 


1.41 
.98 


Trot 
2.43 
1.94 




















fe | Eg 
cies er 
% % % 
8.34 | 3.97] I.94 
10,04 | 5.98.) eeu 
g-08 | 5.72] 2.00 
9.53 | - Goss 2are 
13.80 | 8.94 |- 2.36 
11.95 ey. 27. | eae 
7:84) 4.657%) 71203 
9.64 |; 6.05 | 1.87 
6.09 | 3.58 | 1.62 
6/54 154.07 bre 72 
4.12 | °2.80°) ina7 
5.36)" 3.08 +4 beda 
9.08 | 3.85 | 1.83 
9.31. 4.10; ) Tage 
Q:25 25. OSs plage 
9.55 | 4.02} 1.71 
8.50! 4.33 | 1.64 
7:99 4.44) 1.55 
8.300) soo Gs urea 
8.541 3.86) iney 
S513 4°58 500 sino 
8.73 |: 3.07 | Ta77 
10.22))5 3.307] eas 
TOFL7. 4 33525) eee 
4.57 4.33) 1.31 
7.05 | 5. l 7a one 
9-33 | 5.82] 2.92 
10.58") “Heer eezeoe 
11.65 | 6.43.| 2.22 
11.94 | 7.46] 2.20 
17.15 |. 8.99} 2.95 
32.61)» 7.29 psens 
10,04 |' 6.10.) 72.00 
12:10 |. 7634-))-12a35 
10,077) 3.70 faekeos 
T2:97)| 4°49 giv iaze 
14:53 |. 3-64:| 1.02 
TE.50i 4.420 oer 
13.00] -4.05' een 
12.55 63558. peebeue 
22.76 | 9.93 | 2.63 
9, 10"|" 566i 
33.24 | 21.53 | 6.09 
42.67 | 32.39 - 36285 
42.88 | 28.55 | 5.96 


Fuel Value 
Per Pound 





QO 
~ 
ee 


325 
395 
410 
373 
510 
420 
330 
375 
250 
305 
220 
260 
330 
330 
360 
330 
325 
365 





315 
325 
305 
310 
355 
345, 
295 
320) 

- 400: 
435 
440 


460 


680. 
535 
420 
510. 
325 
395 
410 
355 
390 
360. 


720. 
335 


1,170 
1,640 
1,515 


pte dee tile ieee 


‘gawd, Pot 





oe, ee ee 


1465 





‘Pah: No. 





1415 
1427 
1447 
1537 
1538 
1539 
1540 
1541 
1542 
1543 
1544 
1545 
1546 
1557 
1558 
1559 
1560 
I561 
1562 
1563 
1564 
1565 
1566 
1437 


1453 


1418 
1432 
1446 
I451 
1392 
I410 
1436 
1452 
1399 
1433 
1438 
1400 


1393 


I414 
1426 
1445 
1428 
1444 


1462 
1463 
1464 
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ISI 








FEEDING STUFFS. 








“ -Green Fodders. 


Corn stover, - - 
Corn stover, - : 
Corn stover, - - 
Corn stover, - - 
Corn stover, - 5 
Corn stover, - - 
Corn stover, - 2 
Corn stover, - “ 
Corn stover, - - 
Corn stover, - - - 
Corn stover, - é 
Corn stover, - - 
Corn stover, - - 
Corn stover, - A 
Corn stover, - - 
Corn stover;so- : 
Corn stover, - - 
Corn stover, - - 
Corn stover, - A 
Corn stover, - - 
Corn stover, - - 
Corn stover, - - 
Corn stover, - : 
Corn fodder and stover 
mixed, ° - - 
Corn fodder and stover 
mixed, - S 
Hay, scarlet clover, - 
Hay, scarlet clover, - 
itayclover,. \- 2 
Riay,.clover,' ». - - 
Hay, mixed grasses, 
Hay, mixed grasses, 
Hay, mixed grasses, 
Hay, Hungarian, - 
Hay, Timothy rowen, 
Hay, Timothy rowen, 
Hay, Timothy rowen, 
Hay, rowen, mixed 
grasses, - - 
Hay, oat, . - 
Hay, oat, : - 
Hay, oat, - - 
Hay, oat, - - 
Hay, swamp, - : 
Hay, swamp, - - 


Seeds. 


Corn, - - - 
Corn, - : - 
Corn, a - - 
Corn, = - - 





Water. 





10.44 | 


20.02 


22.09 
28.70 | 
19.85 | 


37-72 
35-43 
32.47 
27-74 
37.85 
33-40 
38.67 
30.07 
27-57 
29.56 
35-15 
35.08 
35-57 
40.21 
38.09 
39-01 
41.06 
36.24 


16.97 


TOs72 
13.90 
19.61 
11.60 
8.01 
4.90 
9.06 
8.96 
8.81 
18.61 
13-49 
13.19 


14.76 
6.09 
II.29 
f259 
9 47 
6.85 
II.29 


8.76 
Tr,i4 
E271 
E2552 








Protein. 





Ss 


7.80 


Bead 
4-15 
4.74 
2.94 
2.99 
3-23 
4.30 
BIST 
4.25 
271 
3.64 
4.06 
5.00 
2.20 
2.53 
2515 
3.20 
4.24 
2.70 
2.68 
4.14 


4.57 


5.67 
14.10 
15.50 
10.05 
14.06 

6.25 

7.62 

6.82 

8.19 
13.19 
T5222 
14.91 


14.65 


8233 
9-75 
8.26 
10.25 


9-47 


g.81 
9-94 
II.19 
10.62 





Fat. 





1.83 
1.83 
1.52 
I.10 
1.40 
1.40 
1.34 
TENS 
1.54 
.16 
21 
.05 
08 
27 
24 
.09 
-57 
oi7 
Il 
05 
O04 
.O2 
23 


= 


Le ee 


2.20 
1.80 
1.92 
2.04 
4.69 
Brie 
2.77 
74g ip 
276 
4.33 
4.69 
4.11 


4.53 


3.52 | | 
| 43.06 
3-97 | 
3-27 


3.14 


5.02 
3-35 


7-19 | 


8.47 
5.05 


5.607 | 








| 43.12 | 


69.14 


Nit.-free 
Extract. 


42.98 
38.74 
36.60 
37.02 
41.74 
33-47 
32.81 
35-95 
iB IIE? 
32.26 
34-79 
33.21 
32.99 
39.82 
36.41 
35.70 
35.21 
34-90 
32.48 | 
30.135) 
33-27 

31.97 | 
34.09 | 





39.73 | 


39-09 | 
31.60 | 
29-75 
39.77 
47.40 
47.52 
43.09 
46.71 | 
45.75 | 
32.49 | 
36.02 
36.10 


35.58 
44.14 


45.93 
44.19 
45.81 


70.74 
66.78 





68.51 


Fiber. 





BQ 


3127 
25.79 
27.89 
25.26 
29.04 
20.95 
23.92 
2270 
25.28 
22.87 
22.89 
21.49 
22558 
23.05 
22.36 
21.77 
21.18 
22.75 
19.53 
20.78 
19.99 
19.26 
18.44 


$0.12 


25.20 
31.30 
25.92 
29.45 
19.14 
32:75 
31.81 
30.14 
28.04 
24.80 
23.53 
24.58 


24.10 
32.61 
28.84 
27.65 
29.16 
27156 
26.67 


1.49 
1.55 
1.41 
£330 





Ash, 





5.68 
6.86 
6.53 
3-77 
3.23 
By dette 
3-51 
3-47 
4.02 
2.99 
3.46 
2°57 
3-44 
4.23 
5-43 
4.09 
4.43 
3.46 
3-47 
3.66 
3.99 
4.01 


MBaBO 


6.07 


8.12 
7-30 
7.30 
6.49 
6.70 
6.02 
5.65 
4.65 
6.45 
6.58 
7-05 
Fateh 


6.38 
5.51 
5.34 
5-35 
5.65 
ap 
6.10 


Bol 
ab ie) 
1.50 
1.52 





Fuel Value 
Per Pound 





OQ 
ae 


1,600 
1,405 
1,365 
1,280 
1,465 
Tet 28 
1,165 
1,220 
1,240 
1V1a0 
1,200 
I,110 
1,140 
1,300 
1,240 
1,155 
1,160 
I,160 
1,075 
T1060 
1,085 
1,045 
1,105 


1,490 


1,395 
1,750 
T,405 
T,555 
1,700 
1,730 
1,650 
1,670 
1,640 
1,495 
1,590 
1,580 


1,570 
1,725 
1,625 
7 20nG 
1,660 
1,705 
1,615 


1,830 
1,815 
1,735 
1,740 


STORRS AGRICULTURAL EXPERIMENT STATION. 
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TABLE 64.—( Continued. ) 
| : @ |; Ete 
: ‘S ¢ : ae i . as 
a FREDING STUFFS. 2 ‘3 3s me: 2 Rs> Fe 
c .) 2 Oo) 38 
te a A 
Seeds. % % % % % % Cal. 
1466| Corn, - - - | 11.31 | 11.56 | 6.49 | 66.79 | 2.19 | .1.66 | 1,770 
1467| Corn, - “ - | 11.80 | 11.62 | 8.39 | 63.08 | 2.11 | 2.40 )1,795 
1547| Corn, field cured, - | 22.90| 8.00] 4.51 61.97 | 1.27 1 1.357) bees 
1548] Corn, field cured, - | 20.82] 8.64) 4.17 63.98 | 1.07 1.32 | 1,550 
1549| Corn, field cured, - | 21.25 00.) 5501.2.4 63.72 1.48 |} E.37°)1;500 
1550| Corn, field cured, - | 22.94) 6.69} 4.53 62.86 | 13669 > E2gasaee as 
1551| Corn, field cured, --| 23.36| 7.87 | 4.62 | 61.70')\ 1.09 |, 1.360 bare 
1582| Corn, field cured, - | 23.08} 8.40) 4.96 | 61.03) 1.14 | 1.39 135525 
1553 Corn, field cured, - | 25.05| 8.94) 4.35 | 59.19] 1.19 | 1.28 | 1,475 
1554) Corn, field cured, - | 23.89| 7.82, 5.09 | 60.78 1.16:|. 1.264 13610 
15588| Corn, field cured, - | 25.04| 7.77} 4-59 | 60.27| 1.12 | 1.21 |1,480 
1856} Corn, field cured, - | 23.95 | 9.21) 5.23 | 59-01} I-19 | 1.41 | 1,510 
1567| Corn, field cured, - | 19.78| 8.36] 5.15 63.85 | 1.34 | 1.52 11,585 
1568 Corn, field cured, - | 19.53] 8.50, 4.38 | 65.13.) 1-16 | 1.3ORtineg 
1569| ‘Corn, field cured, _- | 20.42| 7.81 | 5.23 63.94 | 1-16) 144 sosy5 
1570; Corn, field cured, - | 21.08] 8.23) 5.16) 62:82 | 1.22] 1.49 | 1,505 
1571| Corn, field cured, - | 20.22) 8.47) 6.12 62.14 |. .1«33.1° 177255 
1572| Corn, field cured, - | 21.11 | 9.37] 5-47 | 61.35 | 1-21 | 1.49 | 1,570 
1573| ‘Corn, field cured = =4//22.06 4.9.73 | 5-50 69.89 | 1.21.) 1.024 1,550 
1574| Corn, field cured, * - | 20.82} 8.71 | 5.47 | 62:25 | 1-210) 15940) eee 
1575) Corn, field cured, - | 20.86| 9.04/ 5.88 61.38) 1.22 1.62 1,580 
1576| Corn, field cured, -  20.83| 9.65) 5.58 61.16] 1.18 | 1.60 | 1,575 
1577| Soy beans, - - | 9.21 | 31.93 | 17.99-| 25-58 | 2.93 | 12.30 |35580 
1578| Soy beans, - - | 10.30 | 38.27 | 18.10 |. 25.02} 2.93 | 8.381) 1,940 
1579] Soy beans, - - | 10.68 | 31.35 | 19.98 | 28.55 | 3.01 | 6.43 | 2,015 
1580| Soy beans, - = | 10.42 | 34.08.) 19.12, |/27138)19 3-55 eon eae 
1581} Soy beans, - | 9.94 | 33.28 | 19.56 | 27.49 | 2.92) 6.81) 2010 
1582| Soy beans, - - | 9.121 35.71 | 19.49)| 27.17 | 2-904 = Se 55a zune 
1583| Soy beans, - - | 10.02 | 37.25 | 18.38 | 25.78 | 3.06] 5.51 | 2,005 
1584| Soy beans, - - | .9.65-| 33.31-| 19.84.| 27.97 | 3:23], O.00s 2iag5 
1585| Soy beans, - - | 11.61 | 33:34 | 19:08,|.27.75.| “2.93 ) S5r24apinaes 
1586) Soy beans, -  _ =| 10.37 | 35.69 | 18.56 | 26.06 (>) 3.135/ 90.104 ieee 
1587] Soy beans, - - | 8.61 | 34.85 | 20.81 | 26.15 |": 3.40 |) OG, 18 paioms 
1378| Wheat, - : ~-| 10.74 | 13.50 | 1.87 | 71.02). 1.48 |) 31.367 s Gam 
1501| Wheat, - - - | 9.59| 18.81] 5.53] 55.08 | 7.00} 3.09) 13735 
Milling and By-Pro- | 
aucts. 
1381) Corn meal, - ~'| 14.04 |. -9.63'|. 5.15'| 68.41) 1.13 1/9 04a eee 
1388} Corn meal, - - | 11.72] *9.19 | 4.16 | 72.32). 1-20) “T.qti aa 
1406) Corn meal, - - | 11.03] 11.75 |.. 5-06 | 68.05) 2.95 °) “T7507 eiy game 
1502| Corn meal, - =| 9.51. | 12.31) 4.72.1 71.68 Je 1. 31 eae 
1391| Corn and cob meal, - | 9 63 10.50) 3.96 | 72.17] 2.46] 1.28 |1,750 
1411; Corn and cob meal, = | 14:74 8.88.) 3.57 | 67-93}, 3-51) 1437 1,645 
1424| Corn and cob meal, - | 13.66] 9.94] 3.71 | 66.19] 5.13] 1.37 1,670 
1441| Corn and cob meal, - | 12.99] 7.69] 5.58 | 68.48} 3.55 | 1.71 |1,720 
1442| Cotton seed meal, - | 7.12 | 26.56) 9.15 | 45.28| 4.75 | 7.14 |1,810 
1448| Cottonseed meal, - | 6.20 | 33.31 | 10.61 | 40.27, 2.66] 6.95 | 1,865 
1434| Buffalo gluten meal,- | 8.47 | 27.25 | 15.62] 41.32 | 6.43) .QI | 2,055 
1449] Buffalo gluten meal,- | 7.97 | 27.94 | 15.71 | 41.12 | 6.18} 1.08 2,065 
1390| Imperial feed, - - | 7.83 | 16.75) 4,60 | 60.78 | 5.88) > 4.56) togas 
1413| Imperial feed, - - | 11.26:} 17.03 | 4.43 | §5.74 | .6.53 |) 5 ,Omee em 
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SP Oe Oe oy ee UY EOE Bo ES 


ANALYSES OF FODDERS AND FEEDING STUFFS. 


TABLE 64.—( Continued. ) 





183 





SS as ee es PONS eS aE a 


















































fe) © . og 

Z F . 5 x & g s re 2 5 

: EEDING STUFFS. + 2 es ie Ma) a eo 

5 S C ~ 8" fe tat oat 

a a4 24 en 

Milling and By-Pro- % % % % % % Cal. 

ducts. 
1405; Malt sprouts, - arte OAS 2 7.cLOul G 2-000 42,7001 e TL. Oo 9/4) O; O4net Ons 
Marai5O=1. linseed meal,-- +} 8:99'|'26.75 | 2.84 | 48.83 | 7.54] 8635 1,650 
1439) Soy bean meal, =e LO. 7001-35-50) 18,56 27. 38:h 25846016 2. 000 
1440, Soy bean meal, Se tOLOOn 30144)" 190. 12:1:26,64, 4% 2-80) Vesre to O26 
1379] Culled peas, - Sn Os 25.00 41 .45- (505,23 162193 le 32ae Nd, Oar 
1382) Refuse from manufac- 
tute osplit peas, =| /°-7.57) 16.75]: 1.36 | 35.51 | 26:49 | 12.32 | 1,825 
1380; Wheat bran, - =e OMOEeer7sO | 499 '| 55.89) °7.6037|. ROL Th. 725 
Biss) Nyheat.bran, 9-7 *— 7.90) 20.38 | 5.65.| 52.42 | 8:65]. 4.94:| 1,955 
1443} Wheat bran, -. - | 8.33] 17.50] 4.79 | 561741. 7,85] ‘4.79 | 1,730 
1450; Wheat bran, - = S332. 07-00) 65.13-| 56,56 8.52 1. 4.6801, 740 
1387, Wheat middlings, - | 9.59/ 18.94] 5.10/58.49| 4.44] 3.44 |1,740 
1407, Wheat middlings, - | 10.48/ 18.13] 4.40/| 61.08 | 3.42| 2.49 |1,720 
TABLE 65. 


Composition of Water-free Substance of fodders and Feeding 
Stuffs Analyzed 1894-95. 














1533 
1534 
1472 
1473 
I514 
I515 
1470 
1471 
1468 
1469 
1535 
1536 
1485 
1486 
1487 
1488 
1489 
1490 
I4gI 
1492 
1493 
1494 


| Lab. No. | 
| 


FEEDING STUFFS. 








Green Fodders. 


Barley, - - 
Barley, 2 te 
Hungarian grass, 
Hungarian grass, 
Hungarian grass, 
Hungarian grass, 
Oats <2: s% = 
Wate « - - 
Oats and peas, - 
Oats and peas, - 
Peas, - - - 
Peas, - d * 
Cow pea vines, - 
Cow pea vines, . - 
Cow pea vines, - 
Cow pea vines, - 
Cow pea vines, - 
Cow pea vines, - 
Cow pea vines, - 
Cow pea vines, - 
Cow pea vines, - 
Cow pea vines, - 


i735 





Protein. 


Sl 


T0.27 
12.04 
¥2.A41 
9-44 
8.95 


| 15.06 


12.29 


| 20.61 
| 20.62 


26.54 
277270 
17.84 
15.05 
16.73 
15.40 
17.57 


| 17.94 


18.28 


18.39 
18.20 


16.09 








Fat. 


4.75 
3.28 
g.61 
3.80 
3-25 
3.40 
5.89 
4.47 
6.37 
5.82 
5.36 
5-05 
3102 
3-77 
3-47 
3.27 
B21 
Jets 
Bi 8t 
3.74 
ipo 


3-43 





Nit -free 
Extract. 





% 
45.58 
44.53 
42.34 
44.86 
47-97 
47.83 
42.95 
45-49 
39.42 
39.05 
33-44 
36.56 
48.18 
49.62 
45.31 
50.85 


49.58 





Fiber, 





to 
21.69 
26.52 
26.67 
28.65 
Srahe 
30.64 
25.49 
28.68 
23.13 
24.26 
22.73 
21.01 
20.43 
PDS A 
24.87 


eet eee ge 
46.54 | 
44.85 | 
47.38 

46.63 | 
46.78 | 
20.88 


23.69 
24.95 
21.39 
21.05 
20.17 





Ash. 





Sv 


10.60 
g.40 
9-34 

10.28 
8.22 
g.18 

10.61 
8.87 

10.47 

10.25 


11.93 
9.68 
9-73 
9.41 
9.62 
Orel 
8.99 
8.73 
9.14 

10.19 

10.64 

10.02 


Fuel Value 
Per Pound, 





Cal. 


1,775 
1,765 
1,915 
1,760 
1,785 
1,770 
1,800 
1,800 
1,520 
1,805 
“Le775 
1,800 
1.770 
1,775 
1,760 
1,770 
1,770 
1,780 
1,780 
1,760 
1,760 
1,755 
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Lab. No. 





1499 
1500 
1476 
1474 
1475 
1495 
1516 
1517 
1530 
1531 
1512 
1513 
1496 
1497 
1498 
1518 
1519 
1532 


1377 
1423 


1389 
1394 
1408 
1415 
1427 
1447 
1537 
1538 
1539 
1540 
1541 
1542 
1543 
1544 
1545 
1546 
1557 
1558 
1559| 
1560: 
1561 
1562 
1563 
1564) 
1565 
1566 
1437 
1453) 
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a 
FEEDING STUFFS. g 
A, 
Green Fodders. % 
Cow pea vines, - - - | 16.65 
Cow pea vines, - - - | 16.25 
Flat pea vines, - i - | 30.25 
Soy bean vines, - - - | 18,22 
Soy bean vines, - - =) 17.51 
Soy bean vines, - - =o} 21583 
Soy bean vines, - ” - | 13.38 | 
Soy bean vines, - Mg Pie he oy 
Timothy rowen, - - | 15.18 
Timothy rowen, - = a at TO 
Clover rowen,- - z - | 16.90 
Clover rowen,- - . - | 16.96 
Corn fodder, - - = hetO.04 
Corn fodder, - “ - | 9.43 
Corn fodder, - - asf 18x07 
Corn fodder, - - | 9.03 
Corn fodder, - : =| 7.59 
Corn fodder, - - - | 8.98 
Einstlage. 
Corn ensilage, - - cal Mig Bes Bs) 
Corn ensilage, - - - | 5.68 
Cured Hay and Fodders, 
Corn stover, - - = aT, 
Corn stover, - - - | 8.30 
Corn stover, - - - | 6.68 
Corn stover, - - See Oe 
Corn stover, - - . 8.45 
Corn stover, - - - | 6.89 
Corn stover, - = - 5.82 
Corn stover, - : =i) 5:01 
Corn stover, - - eee sy? 
Corn stover, - - BWA; 02 
Corn stover, - - = de 77 
Corn stover, - - ata) Kt 5 
Corn stover, - - - | 4.61 
Corn stover, - - 1020.38 
Corn stover, - - eed. 42 
Corn stover, - - Bs S.75 
Corn stover, 2 - ~ 5.60 
Corn stover, 2 - =p es jae fa) 
Corn stover, - - - | 3.40 
Corn stover, - - =i 2390 
Corn stover, - - aR S34 
Corn stover, : - Sh ees 34. 
Corn stover, - - = 6.86 
Corn stover, - - - | 4.42 
Corn stover, - - Sa eds, 5. 
Corn stover, | - - eae, 50: 
Corn fodder and stover mixed, | 5.51 
Corn fodder and stover mixed, | 7.07 











| 
| 





| Fat. 


Ss 


Ob Oo & its S 
Doo OWnIU Mou 
SHI n DAWN Of 


2.40 


a 
Ov 
os. 


AHA Re Re Ra YOR BRR RRR ADD SS Leas eS NS NS 
Syca ty DOOR OU DOH ONDUNONON 
OOMNDND OVUM HANH AWF OHBHRNLEMNO HL OW 


Oo 
oon 
OVG2 Gd 


2.74 











Nit.-free 
Extract. 


50.60 
51.23 
28.74 
39-97 
40.32 
42.90 
47.38 | 
46.31 
46.69 
43.59 
43.19 
43.46 
61.10 | 
60.61 
66.03 
58.67 
62.88 | 
63.84 | 


57.33 | 
Stiio 


49.55 
46.40 
50.44 
48.00 
48.44 
46.98 
51.92 
52.08 
5373 
50.82 
53.24 
51.38 
51.92 
52.24 
54-15 
52.09 
54.98 
51.68 
55-05 
54.23 
54.18 
54.33 
51.97 
54.56 
54.24 
53.46 





47.85 
48.70 


Fiber. 





B 


16.62 
17.89 


27.25 


27.00 
25.17 
2i ies 
26.17 


| 28.92 
24.49 


24.85 


20°20 


20713 
20.60 


20.69 


16.53 


22.58 | 
21.51 | 


18.19 


25.01 


| 31.95 


32.10 
35.22 
33.58 
34-91 
32.25 
35.80 
35-43 
36.23 
33.05 
37-05 
35.10 
34.98 
36.81 
34-37 
35.04 
35.02 
31.82 


31.74 | 


33°57 
32.63 
35-30 
32.07 
33.50 
32.77 
32.68 
28.93 
36.27 
31.38 








Ash 
Fuel Value 
Per Pound. 





% Cal. 


II.59 | 1,750 
10.83°| 1,750 
8.24 | 1,835 
11.08 | 1,740 
12.64 | 1,730 
10.52 | 1,750 
g.02 | 1,785 
8.53 | 1,795 
8.03 | 1,845 
8.34 | 1,845 
8.88 | 1,810 
8.48 | 1,820 
5.76 | 1,810 
5.01 | 1,840 
4.63 | 1,870 
6.44 | 1,820 
5.60 | 1,810 
5.88 | 1,825 


6.63 | 1,820 


1,885 


Ur 
OV 
oo 


fe) 


1,735 
1,780 
1,785 
1,790 
1,755 
I,750 
1,800 
1,825 
1,805 
1,810 
1,805 
1,805 
1,815 
1,805 
1,810 
1,800 
1,795 
1,760 
1,785 
1,790 
1,800 
1,800 
1,790 
1,780 
1,775 


Cots COLD OB AN ONHBROAOHNWUNWORB 
pee HON OH MWATOO AND OWO OVUNH NH OO 


1,795 
1,735 








t 
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TABLE 65.—( Continued. ) 
: q 4 23 ne 53 
z FEEDING STUFFS. ‘2 a ae 2 er Se 
a © Fy en DG fy <q On 
4 = Ze ne 
Cured Hay and Fodders. % % % % % Cal 
( 1418] Hay, scarlet clover, - 16,304 02507) 30-74 115083 2017s TUE ZeO 
. 1432| Hay, scarlet clover, - 19.28 | 2.39 | 37-01 | 32.24 | 9.08 | 1,745 
1446) Hay, clover, : = TEG7 } 2.98:|' 44.09 | 3323211) 7.34 W705 
1451) Hay, clover, - y [S020] 95,107). 51.52.) 20181 bo o71 20h ods 
1392| Hay, mixed grasses, - Gs5-7)- 10 9. 20.4°49-07 133.0520 cOReanatT- 615 
4416| Hay, mixed grasses, - 8.38 | 3.04 | 47-39 | 34.98 | 6.21 | 1,815 
1436| Hay, mixed grasses, - TAG) 72:09 | 516314) 33-110] S5.TOult 845 
1452| Hay, Hungarian, - $3951), 3.03 | 50.16-) 30.75") 7.08 1-1:800 
1399| Hay, Timothy rowen, - Foret 5152,739-920) 50.470. SOG al eas 
1433} Hay, Timothy rowen, - Lges 5.42 | 41-04.) 27,2015 8.15 hese 
1438} Hay, Timothy rowen, - 17.15 4.73 | 41250 |. 29533- 8.18.1 1,920 
1400} Hay, rowen, mixed grasses, 17.19) 5.31 | 41.74 | 28.28 | 7.48 | 1,845 
1393| Hay, oat, - - 2 B05.) 3: 75°| 47002 1934.72 -" 98.86 11.640 
1414| Hay, oat, - - - 9-39 |. 3:54 | 48.54 | 32.51 | 6.02 11,830 
1426| Hay, oat, - m : 10.52 4.28 | 49:58 | 29.84, 5.78 11,855 
1445| Hay, oat, - - 2 Cebzein 3.01) 40002.) 32,21 a) 6.24 1.840 
f42c)-May,.swamp,..°- ° ~- 11.01 | 3.88 | 49.18 | 29.59 | 6.34 | 1,835 
1444, Hay, swamp,~ - : 10.68 | 3.77 | 48.61 | 30.06 | 6.88 1,825 
Seeds. 
1462) Corn, - - ° - LoegOn7. 00.1 77-540\" 1.09". 2:19)) 21008 
1463) Corn, - 2 3 : Giese 6O.837 75.01. 745) 2.39 |'2,040 
1464) Corn, - - : - £2°68) | 5072) 79.30 fs 1.60:], 1.70 11,905 
1465| Corn, - 2 ‘ $ MOET '6.47'1°-79-14'] -1.55') 1.73 | 1,986 
1466} Corn,-~ - : : TA,03%) 1 7582:) 75:31) 2.47 | 1.57) 1,095 
1467| Corn, - - - : 13-18} 9.51 | 72:20) 2.39 |, 2.72. | 2,035 
1547| Corn, - 3 x : L375) b8S 100237 |. 1.65 }! 1.70.1 'T,070 
1548| Corn, - - . Roeg i) 520 1-60.81 111.3615 ,065)2.9055 
1549| Corn, - - - é 8.97 | 6.49 | 80.92 | 1.88] 1.74] 1,980 
1550| Corn, - = 3 8.68 | 5.88 | 81.57] 2.20] 1.67 |1,970 
1551| Corn, - : - : LOs26 016.03 |-50551 f..1,42 | 1.78 1,970 
I552| Corn, - - - - £0192) |< 6.451 79534.\0 I. 49ri. 1.80.)'1,980 
1553| Corn, - , Z 3 D203 01- 5.80" 70.0 peel 50h il. 71 17,005 
1554) Corn, - - - - 10.27 | 6.69 | 79.86] 1.53] 1.65 | 1,990 
1555| Corn, - - E : TO.37\ 6.12 | 80.407" 1, 500 Sh.61 11,975 
1556| Corn, - = - - 12,11 |) 6.37. | 77.00.) (3767 Wael. 85, |. 1. 060 
1567| Corn, - " - = TOA? 043447950 | el .OFo, 1789 | 14075 
1568] Corn, - : - : 10.56] 5.44 | 80.95,| 1.44 | 1.61 | 1,960 
1569| Corn, - - : ‘ 9,82\-. 6.57 | 80.35 | 1.46} 1.81 | 1,980 
1570| Corn, - - - - 10.42] 6.54] 79.60; 1.55 | 1:89 )1,980 
fe Corn, - - - : T0102 10-7,07 || 17089-|  1.67,)- 52.15 |.2,005 
Bop 2eCOM, ee: Sa W187 | 16.04 )\77-77 | 1.53") 61.89 | 1,985 
1573| Corn, - - - - 12.48 | 7.05.| 76,83 | 1.56} 2.08-|'T,990 
_-4574| Corn, - - - = 11.004 6.91|.78.61 |) 1.53 ) 1.95 | 1,985 
1575| Corn, - : - - 11.42 | 7.43 | 77:57] 1.54 |) 2.04 |1,995 
1576| Corn, - - - IZ10-) 7.05 7-77-25 |. 1.49. f 42.02,1.5,990 
1577| Soy beans, - z - 35.17 | 19.81 | 28.18 | 3.23 | 13.61 | 2,075 
1578] Soy beans, - - - 39.31 | 20.17 | 27.90] 3.27] 9.35 | 2,165 
1579| Soy beans, - - - Be arO 4122537 | 32:90)’ 3.97 7<20 1e.255 
1580|} Soy beans, - - - 38.05 | 21.34 | 30.57| 3.52] 6.52 |2,240 
1581| Soy beans, - - - BOs05 le 215 7L 30053 193325 7.50 2,230 
1582| Soy beans, - - - 80;20-| 21.44 | 29.00] +3.20 |) 6.11 


2,250 
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TABLE 65.—( Continued. ) 





Lab. No. 





1583 
1584 
1585 
1586 
1587 
1378 
I501 


1381 
1358 
1406 
1502 
1391 
I4II 
1424 
1441 
1442 
1448 
1434 
1449 
1390 
1413 
1405 
I412 
1439 
1440 
1379 
1382 


1380 
1435 
1443 
1450 
1387 
1407 


FEEDING STUFFS. 











Soy beans, - - - : 
Soy beans, - - - - 
Soy beans, - . . 4 
Soy beans, - c - 
Soy beans, - - : A 
Wheat, - : : 
Wheat, = : L g 


Milling and By-Products. 


Corn meal, - y : : 
Corn meal, - - Z z 
Corn meal, - - - : 
Corn meal, - - 2 - 
Corn and cob meal, ~ - = 
Corn and cob meal, - - 


Corn and cob meal, - : 


Corn and cob meal, - - 
Cotton seed meal, P, - 
Cotton seed meal, = z 
Buffalo gluten meal, - - 
Buffalo gluten meal, - 5 
Imperialdeed, 2 : - 
Imperial-feed, - - - 
Malt sprouts, — - - A 
Old process linseed meal, - 
Soy bean meal, - - - 
Soy bean meal, - - - 
Culled peas, - - - 
Refuse from manufacture of 

split peas, = - - . 
Wheat bran, - - - 
Wheat bran, - - - 
Wheat bran, - - - 
Wheat bran, - - 
Wheat middlings, - - 
Wheat middlings, - - 








Protein. 





41.40 
36.86 
37-71 
39.82 
38.13 


T5er2 | 
20.81 


II.20 


10.41 
13021 
12.50 
P1202 
10.42 
II.51 

8.84 
28.60 
35-51 


29-77 | 
30.36 | 
18.18 
19.Ig | 
29.69 | 


| 29-39 | 
| 39.85 


40.52 | 


28.19 


18.12 
19.55 
22.14 
19.09 
18.54 


20.95 
20.25 





Fat. 





20.43 
B1.07 
21.58 
20.71 
22.77 

2-10 

0712 


5-99 
4.71 
5.69 
S725 
4.38 
4.19 
4.30 
6.41 
9.85 
EU.3% 
17.07 
17.07 
4.99 
4.99 
3-15 
2.79 


| 20.80 


21.26 
1.61 


‘1.47 
5.40 
6.14 
5.23 
5.60 
5:64 
4.92 








Nit.-free 
Extract 





28.05 
39.95 
31.40 
29.08 
28.62 
79.50 
60.92 


79-59 
81.92 
EG 
79.21 
79.87 
79.68 
76.67 
78.70 
48.75 
42.93 
45.15 
44.68 
65.94 
62.82 
46.73 


53.06 


30.68 
29.62 
63.25 


Bento 
61.16 
56.96 
61.90 
61.69 
64.70 
68.23 





Fiber. 


B® 


3.40 
3.58 | 
3.38 
3-49 
3.72 | 
1.66 
7:74 


T.3i 
1.36 
2.19 
1.45 
272 
4.11 
5-94 
4.08 
Gert 
2.84 
7.024 
6.72 
6.38 
7.36 
12.96 
8.29 
2.89 
2.88 


3-30 


28.66 
8.35 
9.39 


8.56 | 


9-07 
4.91. 
3.82 





Ash. 





Gute 
6.64 
5-93 
6.90 
6.76 
1.56 
4.41 


TOL 
1.60 
1.75 
1.63 
1.41 
1.60 
1.58 
1.97 
7-69 
7.41 
-99 
Tako 
4.51 
5.04 
7-47 
5.87 
5.78 
R72 
3.65 


13.33 
5.48 
5-37 
5.22 
5.10 
3.80 
2.75 








Fuel Value 
Per Pound. 





Cal. 


2,230 


2,255 
2,260 


2,220, 


2/270 
1,880 
1,920 


1,965 | 
1,940 


1,965 
T,955 
T,940 
I,930 
1,930 
1,975 
I,950 
1,990 


| 2,245 
2,240 
1,895 
1,875 


1,795 
1,810 
2,245 
2,255 
1,330 


1,650 
1,885 
1,905 
1,885 
1,895 
1,920 
1,925 
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DIGHSTION EXPERIMENTS WITH SHEEP. 


BVeG woes iL bo wND CHAS, Do WOODS, 





—— 9+¢e 


It.is a matter of every-day experience that only a part of 
the food eaten is actually used by the animal. It is, therefore, 
of importance in cattle feeding to have a knowledge, not only 
of the chemical composition of a given food, but of the 
amounts of the nutrients which are capable of being assim1- 
lated. 

Partly to add to the stock of knowledge upon this important 
subject and partly because of the need of the results for use in 
connection with its feeding experiments, the Station began 
two years ago a series of digestion experiments with sheep.* 


DIGESTION EXPERIMENTS — HOW CONDUCTED. 


A digestion experiment is usually managed as follows: 
Selected animals are fed with the kind or kinds of feeding 
stuffs to be tested. ‘The feeding stuffs are carefully analyzed. 
A weighed portion is fed, care being taken to see that none is 
wasted, and that all the uneaten residues are weighed and 
analyzed. In this way the exact weights of protein,-fat, fiber, 
nitrogen-free extract and ash eaten are ascertained.* The 
solid excrement of the animals contains the undigested residues. 
This is carefully collected, dried, weighed and analyzed, and 
the amounts of undigested protein, fat, fiber, nitrogen-free 
extract and ash contained in it are found. The difference 
between the amounts found in the undigested residues and the 
amounts contained in the food eaten is taken as a measure of 
the amounts of the various nutrients which have been digested 
and assimilated by the animals. 

While such an experiment seems comparatively simple, it is 
surrounded by a number of difficulties which make the work 
laborious and tend to make the results somewhat uncertain. 





*See Report of this Station of 1894, pp. 107-134. 
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HXPERIMENTS HERE REPORTED. 


From experiments made elsewhere it has been found that 
differences due to age, breed and species of ruminants are 
slight. The digestibility of a feed by a sheep can be taken as 
a tolerably correct measure of its digestibility by a cow or 
steer. As sheep are easier to experiment with than the larger 
animals, and as many of the feeding experiments by the 
Station are with sheep, they have been employed in the 
digestion experiments which are here reported upon. — 

The pens for the animals are similar to those devised by the 
Maine Experiment Q§tation** except that the partitions and 
sides were made of half-inch iron pipe. The pen for each 
animal is about five feet square and has at one side a narrow 
stall in which the sheep is confined during the part of the 


experiment in which the feces are collected. ‘The mangers | 


are arranged so as to prevent loss of food by scattering. The 
rubber-lined bags for collecting the feces and the harness used 
to hold them in place are quite similar to those used by the 
Maine Station. 

Each experiment iste twelve days. ‘The first seven days 
were given to preliminary feeding, during which the feces 
were not collected and each animal had the run of its pen. At 
the end of the first seven days the sheep were placed in the 
narrow stall and the rubber-lined bags for collecting the feces 
were attached. ‘The whole of the feces was collected during 
the last five days of the experiment, and was removed twice 
daily from the bags and placed in the drying apparatus. Each 
half-day’s portion of the feces was dried by itself, put in a 
glass jar and sent to the laboratory for analysis. 

In connection with the digestion experiments with sheep, 
the heats of combustion of the feeding stuffs and feces were 
determined by use of the bomb calorimeter, with the purpose 
of getting light upon the potential energy or fuel value of the 
digested material. 

Table 66, which immediately follows, gives a summary of 
the results of all the digestion experiments with sheep made 
by the Station. Experiments Nos. 1-9 were reported in the 
Annual Report of the Station for 1894. The detailed account 
of the other experiments (Nos. 10-27) will be found on pages 
197-214, beyond. 





*See Report of this Station, 1894, pp. 123, 124. 
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TABLE 66. 
Summary of Results of Digestion Experiments with Sheep. LPer- 
centages of Total Nutrients and Fuel Value of the Dif- 
es feeding ee A erated HEN 






































a ee ‘ 3 She albine 
FEEDING STUFFS. ss | o | cy a | aoe 3 | c gS es 
ks Wes oy so Man ecg Sy lo ete 
x] Z a oO 
Milling Products (with Hay). Gti eet AG % % % % 
Bran, corn meal and hay,* -| 1} B 48.0 | 60.6 71.5 | 45.6) 5.9 | 62.7 |57.6 
Bran, corn meal and hay, = \eetiel |, 62,1: | 72:9'| 76.1 | §9.6 | 26:6) 70:8)1 66.4 
Bran, corn meal and hay, : Ate: } 57:6 169.1 | 80: 1:60.70) 32-08-72. on OO 
Bran, corn meal and hay, - AW oes 22.) 75,2: | 79.9» 55.2 we7ad | OG.OsrO5a2 
Average, - —j|— 55.0) 68.5 | 76.4 | 55.3 | 28.0 | 69.0 |64.3 
Bran, corn meal, linseed est : Zit 73-5 |, 0457) 73:8 1 5G.0 26.8 70; 0803.6 
oat and pea meal and hay,+ 2PM 7T-2 171.2) 74.9 200.8 -28.2 70.9 :16478 
Bran, corn meal, linseed meal, ) | § 3} B_| 77.1 | 72.8 77.0 | 69.2 | 40.9 | 75.0 | 70.3 
oat and pea meal and hay, Wet she 7.0) 732471 73.0 | OL.14)20.9 1.70.3 10504 
Average, —|— 78.4/| 70.5 74.8 | 62.5 | 29.2 71.6 |66.0 
Soy bean meal and mothy ey P27 5.0 | 71.1 | 66:7) \.0162.1.42,0) 08.551 62.6 
Soy bean meal and timothy hay, ; 12| B | 77.0 | 76.7 | 69.0 | 61.2 | 51.6 | 70.5 |65.9 
Soy bean meal and timothy hay, | 12} C 80.0 77.4 68.4 63.1 | 48.9 | 71.5 |67.0 
Soy bean meal and timothy hay, | 12} E | 76.0 | 71.4 | 60.9 56.7 | 51.1 | 65.4 |61.3 
Average, -  - -|—|— | 77,2 | 74.2 | 66.3 | 60.6 | 48.4 | 69.0 |64.3 
Soy bean meal and Tas hay, | 13| A |-77.0 | 74.1 | 62.2 | 59.7 | 52.0 | 67.0 |62.8 
Soy bean meal and timothy hay, | 13| B= 77.4 F43)2 1.66.5 63.1) 36.8 | 69.5 |64.0 
Soy bean meal and timothy hay, | 13) C | 78.5 | 72.0 | 63.5 55.8.1 45.3.1 66.9 | 62.7 
Soy bean meal and timothy hay, | 13} E 80.0 | 73.1 71.8.) 6975 1148.6) 7527 08.7 
Wverage, - - : - | —|—| 78.2 | 78.1 | 66.0 62.0 | 45.7 | 69.3 | 64.6 
Experiment 12, calculated for 





digestibility of soy bean -|—|— 85.1 | 86.6 73,6 | — | 26.3 | 77.5 |72.2 
meal above average, - | 





Experiment 13, calculated for | 
digestibility of soy bean +|—|—| 86.6 | 83.2 | 73.1] — | 16.2 yhote: Siar lay 
meal above average, - f | 
Avg. of experiments 12 and 
13, 8 tests, calculated or 
soy bean meal alone, - 


—|— 85.8 84.9/ 73.4} — | 21.3) 78.0 | 72.5 


Cured Fodders and Flays. 





























Rowen hay, mixed Abe (8) A | 70.1 | 50.5 | 67.7 | 66.2 | 54.8 | 66.7 |60.9 
chiefly Kentucky blue grass 18) B | 67.6 | 44.0 | 62.9 | 65.4 | 49.4 | 63.5 |57.1 
Rowen hay, mixed grasses, } | {8 C | 70.2 | 45.6 6264560. 126-65.511 O4 Te S8cr 
chiefly Kentucky blue aa 18] D | 68.4 | 44.6 | 67.0 | |68.2}-52..4 |°66.3'/ 50,5 
Average,” - — | — 69,1 | 46.2| 65.1 66.5 | 58.0 65.2 (58.9 
Rowen hay, mostly timothy, - 9) A | 66.1 | 50.8 | 64.9 | 65.2 | 50.8 | 64.4 |59.3 
Rowen hay, mostly timothy, - | 9 B | 69.4 | 48.2 | 60.9 62.0 74.6 | 62.0 |58.6 
Rowen hay, mostly timothy, -| 9 C | 68.2 | 48.7 | 63.5 (6542). 53.2 |.64.1 oa 
Rowen hay, mostly timothy, - 9| D | 68.3 | 50.3 | 64.3 | 73-4 | 46.9 | 67.2 [60.9 
Average, - -  - — |—| 68.0 | 49.5 | 68.4 | 66.5 | 56.4 | 64.4 |59.3 
Scarlet clover hay, field Dene 10| A | 67.8 | 49.2 | 59.4 | 39.8 | 48.4 | 52.9 |48.3 
Scarlet clover hay, field cured, | 10| B | 67.8 | 49.2 | 62.7. 41.4 | 41.5 | 54.9 49.6 
Scarlet clover hay, field cured, | 10| C 68.9 | 45.9 | 57-3 | 46.4 | 46.8 | 54.8 |50.3 
Scarlet clover hay, field cured, | 10 D | 68.5 | 52.4 | 60.7 | 47.3 | 51.2 | 56.0 |51.9 
— | 68.3 | 49.2 | 60.0 43.8 | 47.0 | 54.8 |50.0 


Average, - - - | eer 





* The wide ration of sheep feeding experiments, pp. 92-106, Report of 1894. 
+ The narrow ration of sheep feeding experiments, pp. 92-106, Report of 1894. 
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FEEDING STUFFS. 





Cured Fodders & Hays.—( Con.) 
Scarlet clover hay, barn cured, | 


Scarlet clover hay, barn cured, 

Scarlet clover hay, barn cured, 
Average, - 

Avg. field & barn ened (a tests), 

“ Green Fodders and Grasses. 


Scarlet clover fodder, - 2 


Scarlet clover fodder, _ - =i 


Scarlet clover fodder, = = 

Average, - - - 4 
Barley fodder, - - : 
Barley fodder, - - - 


Barley fodder, - . ef 
Barley fodder, a - “a 


Average, - - : 


Barley and pea fodder, - =F 
Barley and pea fodder, - -— 

Average, - - : aa 
Oat and pea fodder, < ad 


Oat and pea fodder, = : 
Average, - = 2 : 


Oat fodder, - ‘ 4 I 


Oat fodder, - 6 : 2 
Average, - - > i 
Hungarian fodder, - - 3 


Hungarian fodder, - 2 ai 


Hungarian fodder, - - : 
Hungarian fodder, - : - 


Average, - - R =e 


Soy bean fodder, - E . 
Soy bean fodder, - : £ 
Soy bean fodder, - - 2 


Soy bean fodder, - - ah 


Average, - - : 4 
Clover rowen, = - E 
Clover rowen, 3 ¢ 3 

Average, - - S a 
Sweet corn fodder, - A 
Sweet corn fodder, - - : 
Sweet corn fodder, - = = 
Sweet corn fodder, - - E 
Sweet corn fodder, - - - 
Sweet corn fodder, - . : 

Average, - = - 2 
Cow pea fodder, - - : 
Cow pea fodder, - = 3 

Wyerage - oe hae 
Rowen, mostly timothy, - - 
Rowen, mostly timothy, - 

Average, - - " 4 
Canada pea fodder, - 4 
Canada pea fodder, = - 

Average, - - s 


ela | 2% 
Sig OGD (Shai 
% 

PEAS) 6.2 
IL 4 B.t-6720 
17 6 ph Oe se Ped 
all OOO 
= ie OOK G 
5, A | 76.7 
Salar 7-5 
5); D/ 77.2 
ere VL ed 
6; A | 69.3 
6B 17 tid 
26; B | 73.1 
26 97331 
eal Lal 
TAC OL. 7 
7) D | 73.2 | 
Sel toes 
TAG) NST s7 
BA bites 
=a |p ee esp as) 
1S} Gal 7507 
15| E | 74.9 
ae (eae BY ROR: 
16/| A | 66.7 
com top. kaye aks) 
19 |.C 4 61.0 
19| D | 61.6 
aetO0,0 
ya Bose 
17| E | 77.0 
20| B | 70.8 
ZOE P6727 
=—|—| 74,0 
18| B | 61.4 
£5 (FF 4.62.3 
sees EDL. 
2 Teh oats 8.6 
Bre 52.5 
22| B | 66.8 
22H AIN00, f 
24 to 68.9 
24) D | 57.9 
ert eae OF 
Bn Cohan 2. a 
23| D | 75.3 
—— eT ao 
25 Ba 71 
25; F | 71.5 
Pea LT 
OF CNB 
271 UBS 0 
== as 























TABLE 66.—( Continued. ) 





Nit.-free | | 


Fat. 





q | 
32.8 


42.3 | 


6755 | 


66.5. 
61.2 | 
63.1 
56.3 
58.9 
59.9 | 
64.8 | 
54.5 | 
59.7. | 
74-3 | 
72.8 
73.6 
68.4 
71.3 
69.8 


81.9 
62.5 
59.8 
72.3 
58.2 
50.0 
59-3 | 
49.3 
54.2 
60.0 
61.5 
60.8 
79-2 
(eke) 
82.1 
81.3 
79.8 
Tore 
79.3 
62.5 
56.3 
59,4 
54.8 
50.9 
52.0 
50.0 
54.8 
52.4 











60.8 


Ext. 





% 


59.8 
| 61.6 


63.9 


74.5 
74.9 


| 74.1 


74.5 
69.3 
79.3 


| 69.3° 


69.9 
71.2 
| 67.0 
| 55.8 
61.4 
65.7 


67.1 


66.4 


| 93.5 


62°7 
63.1 


| 68.4 


71.7 


| 69.2 


66.3 
68.9 
79.9 
73-0 
71.7 
15-3 
12.7 


63.9 


66.7 
65.3 
73-3 
74.9 
77-4 
79.1 
82.4 
75-9 
17.2 
84.2 
84.2 
84.2 
67.3 
68.2 
67.8 
71.3 
70.8 
71.0 





Fiber. 





Bw 


47.0 
48.9 
42.8 
46.2 |. 


prt 


54.1 


57-9 | 


56.2 
56.1 
49.0 
63.6 
66.4 
64.0 
60.7 
49-3 
37.6 
43.5 
61.2 
53.7 
54,5 
62.6 
57.8 
60.2 
72-7 
76.1 
79.3 
722 
72.8 
44.7 
5575 
38.5 
43.3 
45.5 
51.5 
53.0 
52.5 
53.6 
54.9 
59.8 
61.6 
7252 
57-9 
60.0 
57.8 
57.1 
57.5 
60.0 
67.6 
63.8 
62.4 
62.4 
62.4 








Ash, 





BQ 


45.6 
47.2 
49.7 


47,0 


55.0 
55-9 
57-4 
56.1 
49.7 
622¢ 
53.2 
52.5 
54.4 
58.4 


33.9 


46.2 
38.5 
23.9 
31.2 
43.8 
45.7 
44.8 
53.6 
62.9 
59.6 
57.8 
58.5 

1.8 
13.8 
27.6 
13.0 
14.0 
42.7 
44.1 
43.4 
460.4 
54-9 
53.2 
47-4 
51.3 
49.4 
50.4 
23,2 
19.5 
23.9 
43.9 
40.5 
45.2 
37.8 
46.9 
42.3 














65. I 
55.2 


68.7 
67.1 
67.9 
65.4 
63.5 
64.5 
70.6 
7350 
68.5 
67.6 
70.1 
64.5 
67.5 
61.0 
63.5 
64.1 
59-7 
61.9 
60.8 
67.5 
68.4 
shee 
74-5 
78.8 
70.4 
72.1 
75-9 
76.0 
76.0 
65.3 
67.5 
66.4 
71.0 
71.7 
71.3. 


62.8 
62.7 
62.4 


60.2 
49-4 





54.8 
63.9 
62.4 
63.2 





61.9 
60.3 
61.1 
68.6 
71.3 
64.6 
63.6 
67,0 
61.2 
63.4 
56.1 
58.1 
59.7 
55.6 
57.3 
56.5 
64.5 
65.4 
69.3 
70-5 
75-1 
66.2 
68.5 
epee 
79.9 
Let 
58.8 
6127 
60.3 





64.3 
65.0 
64.7 
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DETAILED DESCRIPTION OF EXPERIMENTS. 
DIGESTION EXPERIMENT NO. 10%. 
Scarlet Clover Hay, field cured. . 
Four sheep, A, B, C and D, wethers, dropped in the spring 
of 1883. A, C and D were grade Shropshires, and B was 
grade Merino. ‘The experiment began December 26, 1894, and 


‘continued twelve days ‘The feces were collected for the five 


\ 


‘days from January 2,5 P. M.; to January 7, 5 Pp. M. Each 


sheep was fed daily one and one-half pounds of the hay. "The 
scarlet clover hay was cut June 4, 1894, and dried in cocks. 
At the time of cutting it was a little past full bloom, many of 
the heads beginning to seed at the base. ‘The experiment was 
apparently normal with all four animals. ‘They all ate their 
feed completely, and seemed to be hungry. 


DIGESTION EXPHRIMENT NO. II. 


. “Scarlet Clover Flay, barn cured. 


Three sheep, A, B and C, of the preceding experiment. 
The experiment began January 19, 1895, and continued twelve 
days. ‘The feces were collected for the five days from January 
26, 4:30 P. M., to January 31, 4:30 P.M. A and B gnawed the 
platform slightly, A also ate some wool. Each sheep was fed 
daily one and one-half pounds of the hay. 

The scarlet clover hay was cut May 28, 1894, and dried and 
cured in the barn. At the time of cutting it was in full bloom. 
The feces of C were collected for only four days but the results 
have been recalculated for five days to compare with A and B. 


DIGESTION EXPERIMENT NO. I2. 


Sov Bean Meal, with timothy rowen. 

Three sheep, A, B, C, of preceding expetiments, and E, a 
new sheep in placeof D. KE wasa grade Shropshire dropped in 
the spring of 1893. “The experiment began February 2, 1895, 
and continued twelve days. ‘The feces were collected for the 
five days from February 9, 5 Pp. M., to February 14, 5 P. M. 
The experiment was commenced with sheep D, but after one 


- day, sheep E was substituted. All of the sheep ate their 


rations greedily, and seemed to be hungry. At the end of the 
experiment it was observed that sheep A had pulled some wool 


* Reprinted from 1894 Report on account of error in weight of food eaten. 
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from its left side which was probably eaten, and which prob- 
ably accounts for the large amount of ash in its feces. Each 
sheep was fed daily one-half pound soy bean meal, and one 
pound of timothy rowen. 


DIGESTION EXPERIMENT NO. 13. 


Soy Bean Meal, with timothy rowen* 

This experiment was a duplicate of No. 12, with the same 
animals and the same feed, but in different proportions. ‘The 
experiment began February 16, 1895, and continued twelve 
days. The feces were collected for the five days from February 
23, 5P. M., to February 28, 5 p. mM. ‘The animals ate the 
rations completely with the exception that the last three days 
C and F left alittle uneaten residue. Each sheep was fed daily 
three-fourths pound soy bean meal and one and one-half 
pounds timothy rowen. 


DIGESTION EXPERIMENT NO. I4. 


Oats and Peas, fed green. 

This and the following experiments with green fodders were 
made particularly to test the digestibility of fodders used in 
feeding tests with milch cows. ‘The general plan was to feed 
three or four days without sampling, then three or four days 
taking sample 1, then five days taking sample2. This had at 
times to be modified to meet various conditions, as particularly, 
weather. 

Animals, sheep A and B, of preceding experiments. ‘The 
experiment began July 6, 1895, and continued fourteen days. 
The feces were collected for the-five days from July 15, 11 
A. M., to July 20, 11 A. M. Each sheep was fed daily six 
pounds of oat and pea fodder. Both animals went through the 
experiment nicely. A left a little uneaten the last day. 


DIGESTION HXPERIMENT NO. I5. 


Oat Fodder, fed green’ 

Two sheep, C and D, of the preceding experiments. The 
experiment began July 6, 1895, and continued fourteen days. 
The feces were collected for the five days from July 15, 11 
A. M., to July 20, 11 A. M. Each sheep was fed daily six 
pounds of the oat fodder, and went through the experiment 
nicely. 
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DIGESTION EXPERIMENT NO. 16. 

Flungarian Grass, fed green. 

Two sheep, A and B, of the preceding experiments. The 
experiment began July 27, 1895, and continued fourteen days. 
The feces were collected for the five days from August 5, 6:30 
Pp. M., to August Io, 6:30 Pp. M. Each sheep was fed daily six 

pounds of the fodder. Sheep A left some uneaten residue. 


DIGESTION EXPERIMENT NO. 17. 

Soy Bean Fodder, fed green. 

Two sheep, C and E, of the preceding experiments. The 
experiment began July 27, 1895, and continued fourteen days. 
The feces were collected for the five days from August 5, 6:30 
Pp. M., to August 10, 6:30 Pp. M. Each sheep was fed daily six 
pounds of the fodder. 

DIGESTION EXPERIMENT NO. I8. 

Clover Rowen, fed green. 

Two sine of the preceding experiments and F, a 
grade Shropshire dropped in spring of 1893. ‘The experiment 
began August ro, 1895, and continued fourteen days. ‘The 
feces were collected for the five days from August 10, 6:30 
A. M., to August 24, 6:30 A.M. Each animal was fed daily 
for the first three days seven pounds, and afterwards six 
pounds, ten ounces, daily. 

Two samples of clover rowen were cut, the first August 15. 
The clover averaged a little past full bloom. About one-tenth 
of the rowen was composed of grasses, mostly timothy. The 
second sample was cut August 19, when the clover was about 
half in bloom, and half in the early seed stage with heads 
drying, the average being past full bloom. 


DIGESTION EXPERIMENT NO. Io. 

flungarian Grass, fed green. 

This is a duplicate of No. 16, using different animals—two 
sheep, C and D, of the preceding experiments. ‘The experi- 
ment began August 10, 1895, and continued fourteen days. 
The feces were collected for the five days, from August 109, 
6:30 A. M., to August 24, 6:30 A.M. From August 10 to 
August 12 each animal was fed seven pounds daily; August 
13 and 14, six pounds, ten ounces daily, and the remainder of 


the period six pounds, three ounces daily. 
15 
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Two samples of the grass were taken. ‘The first, cut August 
15, a little past full bloom, somewhat more woody than 
that in experiment 16. The second cut August 19, mostly in 
early seed stage, stems quite woody. | 


DIGESTION EXPERIMENT NO. 20. 


Soy Bean Fodder, fed green. 

This experiment is similar to experiment No. 17, using dif- 
ferent animals, with the exception the soy beans were more 
advanced. ‘Iwo sheep, B and F, of the preceding experi- 
ments. ‘The experiment began August 24, 1895, and contin- 
ued twelve days. Each animal was fed daily six pounds, three 
ounces of the fodder. 

Two samples were taken, the first cut August 28. ‘The 
seeds were beginning to form, and the stems quite hard. ‘The 
second sample was cut August 31. The pods were generally 
formed, the seeds about half grown in the more advanced pods. 
There was a heavy growth of fodder, and stems were quite 
hard. ‘The sheep ate the fodder completely. 


DIGESTION EXPERIMENT NO. 21. 


Sweet Corn Fodder, fed green. 

Two sheep, C and D, of the preceding experiments. The 
experiment began August 24, 1895, and continued twelve 
days. - The feces were collected for the five days from August 
Bit, 0:30.4- M.A tO Seplem ber (5. "0: 300A 4EM: 

Each animal was fed daily six pounds, three ounces. ‘Iwo 
samples of the fodder were taken. The first August 28, when 
the ears were in the roasting stage, many not full grown. The 
second sample was cut August 31, when most of the stalks were 
eared, but with many small ears. The ears were in good 
condition for cooking. On September 1 both sheep began to 
leave butts of corn fodder uneaten. 


DIGESTION EXPERIMENT NO. 22. 


Sweet Corn Fodder, fed green. 

This experiment is similar to No. 21, using different animals. 
Two sheep, B and F, of the preceding experiments. ‘The ex- 
periment began September 9, 1895, and continued twelve days. 
The feces were collected for the five days from September 16, 
6:30 A. M., to September 21, 6:30 A. M. Hach animal was fed 
daily six pounds, three ounces of the fodder. 
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Two samples were taken. ‘The first was cut September 12, 
when the corn was in the early roasting stage, and not fully 
grown on many ears. ‘The second sample was cut September 
16. ‘The stalks and leaves were getting yellow and drying in 
many places, and the corn was a little old for cooking. 


DIGESTION EXPERIMENT NO. 23. 

Cow Pea Fodder, fed green. 

Two sheep, C and D, of preceding experiments. The exper- 
iment began September 9, 1895, and continued twelve days. 
The feces were collected for the five days from September 16, 
6:30 A. M., to September 21, 6:30 A. M. Each animal was fed 
daily six pounds, three ounces of the fodder. 

Two samples were taken. ‘The first was cut September 12. 
The cow peas, of medium heavy growth, were not quite fully 
grown, and all space between the rows was not covered. ‘The 
second sample was cut September 16. ‘The condition of the 
peas was the same as in the first sample. ‘There were no 
runners. Sheep C, feces very soft the morning of the 17th, 
and continued soft during the remainder of the test. 


DIGESTION EXPERIMENT NO. 24. 

Sweet Corn Fodder, fed green. 

This experiment is similar to Nos. 21 and 22. ‘I'wo sheep, 
Cand D, of experiment No. 21. The experiment began Sep- 
tember 21, and continued twelve days for C and thirteen days 
for D. ‘The feces of C were collected for the five days from 
september 28, 6:30 A. M., to October 3, 6:30 A. M. ‘Those of 
D for the five days from September 29, 6:30 A. m., to Octo- 
Weta, 10.30) A.M. 

Each animal was fed daily six pounds, three ounces of the 
fodder. Two samples of the corn fodder (‘‘Branching Sweet’’ 
variety) were taken. The first was cut September 24. ‘The 
corn and leaves were green and succulent, and most of the 
stalks had ears which were in early roasting stage. ‘The second 
sample was cut September 28. ‘The corn was in the roasting 
stage, and the leaves still quite green and succulent. 


DIGESTION EXPERIMENT NO. 25. 
Rowen Grass, fed green. 
Two sheep, B and F, of the preceding experiments. ‘The 
experiment began September 28, 1895, and continued twelve 
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days. ‘Ihe feces were collected for the five days from October 
5, 6:30 A. M., to October 10, 6:30 A. M. Each animal was fed 
daily six pounds, three ounces, till October 1, after which they 
were fed five and one-fourth pounds daily. 

Two samples of the rowen were taken. ‘The first. sample 
was cut October 1, and consisted mostly of timothy, about 
two-thirds grown, with a little clover and some fine grasses. 
Rowen as a whole not very succulent. The second sample was 
cut October 5, and was similar to the first sample. 


DIGESTION EXPERIMENT NO. 26. 


Barley Fodder (from barley and peas), fed green. 

Sheep B and F, of the preceding experiments. ‘The experi- 
ment began October 12, 1895, and continued twelve days. 
The feces were collected for the five days from October Ig, 
6:30 A. M., to October 24, 6:30 A. M. 

Each sheep was fed daily six pounds, three ounces of the fod- 
der. Both sheep ate all their food and went through the experi- 
ment nicely. The first sample was cut October 15 from field of 
barley and peas. ‘The barley was green and succulent, heads 
about three-fourths grown. ‘The barley was separated from 
the peas, and the latter were used for digestion experiment No. 
27. ‘The barley was about 47 per cent. of the whole. ‘The 
second sample was cut October 19, heads nearly full grown, 
stems quite succulent, no bloom. 


DIGESTION EXPERIMENT NO. 27. 


Canada Pea Fodder (from barley and peas), fed green. 

Sheep C and D, of the preceding experiments. The exper- 
iment began October 12, 1895, and continued twelve days. 
The feces were collected for the five days from October 19, 
6:30 A. M., to October 24, 6:30 A. M. . 

Each animal was fed daily six pounds, three ounces of fodder. 
The first sample was cut October 15 from same field of barley 
and peas as experiment No. 26. ‘The peas were separated from 
the barley, forming about 57 per cent. of the whole. Peas 
quite large, but no blossoms; about three-fourths grown. The 
second sample was cut October 19th. Peas tender and succu- 
lent, quite large, but no blossoms. The experiment was nor- 
mal throughout, with the exception that sheep D was by mis- 
take fed one ration of barley fodder on the 21st. 
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DIGESTION EXPERIMENT No. to. 
Composition of Feeding Stuffs and Feces. 
Lab. w Protein. INGte= ‘ Organic} Fuel 
No. ater.) N.x<6,25,| Fat. |free Ext| Fiber.| Ash.| Matter.) Value.+ 
ere pena ieg etl ag The ge qualege | ge Oh Cal 
£418} Scarlet clover‘hay,* - | 13.9] 14.1 | 1.8'| 31.6 | 31.3 | 7.3| 78.8 | 3.766 
Feces. ys 
1419] Sheep A, - - Shes. 4. |e lOs5-3 le.) 20.7" 1-43.05). 8.7) 16509 42500 
1420 Sheep Bea - merce OLO.O e201 1.27.0 hag S |TOOm so gel 4, 245 
r428) oheep Ci = - SalpeOssoneetO.d 9" |2. 91" 92:0. 40.04) Oo Wo4.5 14.246 
1422| Sheep D, - - “| 5-5} o11-1 | 2.1 |~ 31.1 | 41.3} .8.9| 85.6) 4.329 























* Field cured. 


+ Per gram as determined in calorimeter. 


Weights of Foods Eaten, and of Feces for Five Days, and Weights and 
Percentages of Nutrients Digested. 































































































Warne. N : oe: Fat. free Ext, Fiber. | Ash. Monee 
Eaten in 5 Days. Grams. | Grams. | Grams. ve nae femme Grams. | Grams. 
Sheep A, = - = | 3,480 479 OL 11,075") 29.064 248 | 2,679 
Sheep B, - 3 - | 3,400 | 479 61 | 1,075 | 1,064 | 248 | 2,679 
sheep C, 2 - = ts 37400. ed 70 OF | T-/O7 ar 2.004 248 | 2,679 
Sheep D, - - 223,400 479 Or | 1,075) » 1,004 248 | 2,679 
Feces for 5 Days. 
Sheep A, ce : 221,400 154 31 436 641 L250. 262 
Seen fee - | - | 1,455.) 154 31 401 623 | 145 | 1,209 
Sheep C, - en eh hee. Bee 149 33 459 570 Lo2p ie Zt 
Sheep D, -  - nie 18350 I51 29 422 5601 12 Uaioe 03 
Amounts Digested, 
Sheep A, - Js 2 Ss 325 30 639 423 FLORAL 
Sheep B, . - - say 325 30 674 441 103 | 1,470 
sheep (C;:- -. - ig - — 330 28 616 494 116 | 1,468 
Shas ILD SSE GA 328 32 653 503 | 127 | 1,516 
Percentage Digested. q, % % q, %, q 
Sheep A, - ~ Ps —- 67.8 49.2 59.4 39.8 | 48.4 |°'52-9 
Sheep B, whee ls oe 67.8 | 49.2.| 62.7 | 41.4 | 41.5 | 54.9 
Sheep C, SN Sa eee ee 68.9 | 45.9 | 57-3 | 46.4 | 46.8 | 54.8 
Sheep D, a 4 t — 68.5 52.4 60.7 ATS he 51.2 a -50.0 
Preraremet Sy ee | Boomito.g |. 00:0 140 Guar Orn Oso 
Fuel Value of Food for Five Days as Determined by the Bomb 
Calorimeter. 
| Fuel Val. | Fuel Val. | Fuel Val. | Fuel Val. Total Per cent. 
of Food of of Food of Available | Available 
Eaten. Feces. | Digested. | Urea, Etc.| Fuel Val.| Fuel Val. 
Calories. | Calories. Gaines Calories. Calories. % 
muecp. A, 3. . eolal2,505- |, 6:330 6,475 285 6,190 48.3 
Sheep B, - < Wi eg 450815 6,175 6,630 285 .-| 6,345 "49.6 
Soeep: Cy... - - - | 12,805 | 6,085 6,720 285 6,435 50.3 
mueep LD,’ = - =n, -F2;805 5,380 6,925 285 6,640 51.9 
Average, - = - — == — — — 50.0 
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DIGESTION EXPERIMENT No. ils 


Composition of feeding Stuffs and Feces. 








Lab 











No. Water 
feeding Stuff. ho 
1432| Scarlet clover hay,*| 19.6 
Feces. . 
1429} Sheep A, - - | 6.5 
1430) Sheep B, . - | 6.3 
1431) oheep Gia = =) 6.6 











Protein. 
INN G25: 


% 
15-5 





13:2 


13.5 
Ti Gee 











Fat. |v tiet| Fiber. 
fo to he 
1.04--20-7 *| 25.9 
Spiel) Sipe sae en 
8417230, 8%) 2550 
B20 e2Gs ie aon 




















O ic| Fuel 
Ash. | Matter.| Value-t 
% G Cal. 
7.3| 73.0 | 3.526 
10.3 | 2-83.20) tage 
10.4] 83.3 | 4.345 
10.0} 83.4 | 4.305 











* Barn cured. 


Weights of Foods Eaten, and of Feces for Five Days, and Weights 








+ Per gram as determined in calorimeter. 


and Percentages of Nutrients Digested. 








Total 
Weight. 





Laten in Five Days. 
Sheep A, - - - 


Sheep B, - - - 
Sheep C, - $ - 


feces for Five Days. 


Sheep A,.- - : 
Sheep B, - - - 
Sheep C, - - - 

Amounts Digested, 
Sheep A, - - - 


Sheep B, - = : 
Sheep C, - - - 


Percentage Digested. 
Sheep A, - - - 
Sheep B,* - - : 
Sheep C, - - - 

Average, - - 





Grams. 


3,400 
3,400 
3,400 


T,309 
1,265 
1,256 
































N.x6-25 Fat. | free But,| Fiber. | Ash. |SeSroe 
eee Grams. (eae Perri | Grams. | Grams. 
527 61 1,016 881 248 | 2,485 
527 61 1,016 881 248 | 2,485 
527 61 1,016 881 248 | 2,485 
173 41 408 | 467 135 | 1,089 
171 43 390 450 T3I | 1,054 
14] 37 365 | 504 125 | 1,047 
354 20 608 414 113 | 1,396 
356 18 626 431 It7 4 tage 
386 24 651 37a 123 | 1,438 
g A 4 aan See 
G72 32:5 59.8 47.0 45.6 56.2 
67.6 29.5 61.6 48.9 47.2 57.6 
73:2 | 42.3 |, 63.9 “| 42.8 | 40.75) epee 
69.8 | 84.9| 61.8 | 46.2 | 47.5 | 57.9 








fuel Value 











of food for Five Days as Determined by the Bomb 


















































' Calorimeter. 
Fuel Val. | Fuel Val. | Fuel Val. | Fuel Val. Total Per cent. 
of Food of of Food of Available | Available 
Eaten. Feces. | Digested. | Urea, Etc.| Fuel Val. | Fuel Val. 
Calories. | Calories. | Calories. | Calories. | Calories. % 
Sheep A, Ties, TT I4O88. 4aae 084. “Melb aoa 308 5,996 50.0 
Sheep B, F - | 11,988 | 5,496 | 6,492 308 6,184 51.6 
Sheep ©, - - 4 11,988 | 5,409 | 6,579 336 | 6,243 0) eaeeme 
AVELASe. «an - aes Ant, — —_ — 5123 

































































DIGESTION EXPERIMENTS WITH SHEEP. 199 
DIGESTION EXPERIMENT No. 12. 
Composition of Feeding Stuffs and Feces. 
ENS. Water|Ncérng.| Fat. ltcee Bar| Fiber. [Ash. QrZ80i0] yon! « 
Feeding Stuffs. % n q % q % % q, q, Cal. 
1439] Soy bean meal, -|10.7| 35.6 |18.6| 27.4 | 2.6 5.1| 84.2 | 5.046 
1433| Timothy rowen hay,| 13.5 | 15.2 | 4.7] 36.0 23:54 FE, 7Or4 | 3-080 
Feces. 
1454| Sheep A, - Pye O25.) 27:0" | 8,65) 35.4 |-20.6511.9)) 81.6! 4,690 
1455| Sheep B,~ - iO Opie. 2 1720. (635,022. 4 10.8| 83.2 | 4.636 
1456| Sheep C,- - pidge Ons) paul 560% 17.5) \\ 37 .2\ | 2127 |11s7| <82-0)) 41530 
1457| sheep E,_~ - ad tom a, 16.2 | 8.2| 39.6 | 21.9'| 9.6] 85.9 | 4.689 


and Percentages of Nutrients Digested. 




















* Per gram as determined in calorimeter. 


Weights of Foods Eaten, and of Feces for Five Days, and Weights 


























































































































PERO eee Bet. (eres Hixts|) Fiber. 9) Aan. | geet 
Eaten in Five Days. Resae Tee Grams. fore Hee Grams. | Grams. 
Seep aus © - | 3,405 4/749 318 | 1,128 | 564 219 | 2,759 
Stee bE, fame--- | 3}405.] “749 318 | 1,128 | 564 219 | 2,759 
SiccpiC eee) |. 3,405) (749 BLO me 1,128) 9 504 219 | 2,759 
piicepelyiew =| 85405 Ic 740 318 | 1,128 | 564 219 | 2,759 
feces for Five Days. 
Sheep A, - 2 =) 1,064 181 g2 376 219 £27 868 
Sheep B, - = - 979 | 172 74 350 | 219 106 | 815 
Sheep C, - E z g60 150 1 357 208 P12 787 
Sheep E, - : Seles 180 gI 441 244 107 956 
Amounts Digested. 
eee pe teameee-c | > 568 226 752 | 345 92 | 1,891 
Ree ee Ain Life he B74 244 772% |. 9345 1134) F044 
CUO Oe RS en a 599 246 771 9350 107 | 1,972 
Sheep E, - - — 569 227 687 320 1125 t7o0d 
Percentage Digested. % % q, q % % 
ECPI g ie - — 75.8 Kod OGL7 Te OTe2 42.0°|) 68.5 
Sneep Bu - - — LPO 07 69:0: | 61.2 51.6] 70.5 
Sheep C, - - - — 80.0 77.4 65.4°) '.63:% ASeQ |) 71.5 
Sheep E, - - - — 76.0 71.4 GOMG. jers0.7 Riel.) 05.4 
Average, 2 - a Coase (4:2 66.3 60.6 40:2) | 69.0 
Fuel Value of Food for Five Days as Determined by the Bomb 
Calorimeter. 
Fuel Val. | Fuel Val. | Fuel Val. | Fuel Val. | Total | Per cent. 
of Food of of Food of Available | Available 
Eaten. Feces. | Digested. | Urea, Etc.| Fuel Val. | Fuel Val. 
, Calories. | Calories. | Calories. | Calories. | Calories. % 
PHeEplA, ie. = | 14,775 |' 4,990 9,785 | 494 9,291 62.9 
piece Bes = 114,772 04.599.» 10,236 |. 502 9,734 65.9 
sheep .C, - SCA 7H. eds 540 10,426 521 9,905 67.0 
Sheep E, Perez k 4 775 ey Spel 9,550 | 494 9,062 61.3 
Average, - s ae i a SE rae 64.3 ~ 


200 STORRS AGRICULTURAL EXPERIMENT STATION. 


DIGESTION EXPERIMENT No. 13. 
Composition of Feeding Stuffs and Feces. 









































| ee ; | oe 
No. Water] 6-25, Fat: tree Eixe| Fiber. | Ash. | Stren] Value.* 
feeding Stuffs. q, ‘ q, % % % q q Cur 
1440, Soy bean meal, - | 10,1 | 36.4 |19.1| 26.6 | 2.6] 5.2] 84.7 | 5.121 
1438, Timothy rowen hay,| 13.2] 14.9 | 4.1 | 36.1.| 24.6] 7.1] 79.7 | 3.976 
| Feces, | 
1458} Sheep A, 9 - © =)).6,2:)° 15.9.) 7.4} 39.0 | 21.84 9.9 2 64sr meanGuen 
1459 Sheep B,~ - - | 7.0} 16.1 | 7.8| 35.5 | 20.5 |13.1] 79-9 | 4.575 
T4060; obeep Ge vie -"| -6.9 F 1475 .|.7.8 | 36.7. 1.239231 10. 84082 eee 
1461| Sheep E,_~ - “ 5.0°|> 16.8 1 '9.3 |. 35:4 120.1 |12.0 5 onan 

















* Per gram as determined in calorimeter. 


Weights of Foods Eaten, and of Feces for Five Days, and Weights 
and Percentages of Nutrients Digested. 





































































































Weight. (N'xé-2s| Fat | free xt.) Fiber. | Ash. [Qreazie 
Liaten in Five Days. oko Grams. | Grams, re: Grams. | Grams. | Grams. 
Sheep A, - - =~ 5Y LOO} tT 126 464 | 1,679 881 329 | 4,150" 
sheep B, - - ey LOO) jm F206 464 | 1,679 881 329 | 4,150 
Sheep C, - - | 5,100.1 1,126 464 | 1,679 881 329 | 4,150 
Sheep E, - - ul 5 TOOn | ett 626 464 | 1,679 881 329 | 4,150 
Lreces for Five Days. 
Sheep A, - - mul T.020 2509 120 634 355 158 | 1,368 
Sheep B, - - “HT, 5 os 255 124 563 Roe 208" et (S69 
sheep C, °- - - | 1,669 242 130 613 389 180 | 1,374 
Sheep E, - - > aT £330 225 125 474 269 169 | 1,093 
Amounts Digested. 
Sheep A, - . - — 867 344 | 1,045 526 171 25982 
Sheep B, - - - — 871 340 ub ols126 556 21, 12,882 
Sheep C, - - 7 — 884 334 | 1,066 492 140 2756 
Sheep E, - - - — gol 3392)0 1/205 612 160.1 35057 
Percentage Digested. q, d, d, %, o, q 
Sheep A, - - - — FTO na jAe 62.2 59.7 52.0 | 67.0 
Sheep B, - - . ey 4 ayo 66.5 63.1 36.8 69.5 
Sheep C, - - - — 7335.5 47280 63.5 | 55.8 45.3 | 66.9 
Sheep E, - - - — 80.0 |. 7341 TI.Oit MOO 48.6 irae 
Average, 4); o. Pel ie 78.2 | 73.1 | 66.0 | 62.0 | 45.7] 69.8 
fuel Value of food for Five Days as Determined by the Bomb 
Calorimeter. 

Fuel Val. | Fuel Val. | Fuel Val. | Fuel Val. ‘Fotal | Per cent. 
| of Food of of Food of Available | Available 
| Eaten. Feces. | Digested. | Urea, Etc.| Fuel Val. | Fuel Val. 
| Calories. | Calories. | Calories. | Calories. | Calories. eon 

Sheep A, - ~ Wee oe hier Os TA. 727 754 13,967 62.8 
Sheep B, - ~''| (22 200m er ae y 14,973 758 14,215 64.0 
Sheep C, - - | 22,224 | 7,519 | 14,705 769 | 13,936 | (62.7 
Sheep E, s Ph) 22.2240 hetOstO9 16,057 784 15,273 68.7 

Average, - . — wee aa _- — 64,6 





ee 


ee 
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“hae 


















































DIGESTION EXPERIMENTS WITH SHEEP. ZO1 
DIGESTION EXPERIMENT No. 14. 

Composition of Feeding Stuffs and Feces. 

No. waver Prete: Fat. tite | Fiber.| Ash. |‘Metter,| Value-+ 
feeding Stuffs. | q % % q % %, +, q, Cals 
Oat & pea fodder*— 
1468) Sample 1, - - | 84.5 3, a te LO Gor SOE OWL so Wal O 
1469} Sample 2, - - | 83.3 Cea Gans 6.555) * Ai Ieee leeks Omer 70s 
Average, 000 hud.o | 1.0), -6.3)) -8,9:) 1.6 : 139 
Feces, | | 

1477| Sheep A, - -| 7.0| I0@ | 4.3| 36.4 | 25.6 |16.6| 76.4 | 4.0907 
taz7eroheep Bb, -- - | 6.2 9-7 | 4.2] 32.5 | 28.3 |19.1| 74.7 | 3.982 

















* Wed green. 


+ Per gram as determined in calorimeter. 


ents of Foods Eaten, and of Feces for Five Days, and Weights 
and Percentages of Nutrients eae 





Eaten in Five Days. 


Sheep A, - 
Sheep B, - 


feces for Five Days. 


Sheep A, - 
Sheep B, - 


Amounts Digested. 


Sheep A, -- 
Sheep B, - 


Percentage Digested, 


SHeepiny = 
Sheep B, - 


Average, 





- Total 
Weight. 





Grams. 


13,605 
13,605 


807 
869 








Protein. 
N.X6.25.| 





Grams. 


449. 
449 


82 





84 


367 
365 


% 
81.7 
Sie 
81.5 























Wate foe, | Vibes 
Grams. | Grams. | Grams. 
136 857 531 
136 | 857 531 
35 | 294 206 
37 282 246 
IOI 563 325 
99 575 285 
% % % 
TAe oul 0827 612 
R24 O75 53.7 
73.6 | 66.4 SW ete 








Ash. 





Grams. | 


218 
218 


134 | 
166 | 


84 
hes 


% 
38.5 
23.9 
31.2 





‘Organic 
| Matter, 





Grams. 


1,973 
1,973 


617 
649 


1,356 
1,324 


% 
68.7 
OFat 
67.9 





Fuel Value of Food for Five Days as Determined by the Bomb 





















































Calorimeter. 
Fuel Val. | Fuel Val. | Fuel Val. | Fuel Val. Total Per cent. 
of Food of of Food of Available | Available 
Eaten. - Feces. | Digested. |} Urea, Etc.| Fuel Val. | Fuel Val. 
Calories. | Calories. | Calories. | Calories. | Calories. % 
Sheep A,  - ~-/ 10,054 | 3,306 | 6,748 319 6,429 63.9 
Sheep B, - - | 10,054 | 3,460 6,594 317 6,277 62.4 
Avérage, - 9 - — — a a — 63.2 














16 












































202 STORRS AGRICULTURAL EXPERIMENT STATION. 
DIGESTION EXPERIMENT No. I5. 
Composition of Feeding Stuffs and Feces. 
Keb waver 20 | pg. NES | ren | aa. (Qbsani| Fae 
feeding Stuffs. heh Bee % | & % % % Car 
Oat fodder*— | | 
1470 Sample 1, - Pee Doe ot Bs) | 226 Ie} 7.81 4.7 1°1.0 | S000 ieee 
1471} Sample 2, - ay ON ghueeO 9 | 9.6 | 0.11297. 10 2eneeoam 
Average, -/|80.8/ 2.7 |1.0) 8.7) 5.4) 1.9) 17.8) :908 
Feces. | | 
1479| Sheep C,_ - ZOO le BA 4.1 | 40.8 | 26.0 |13.7| 79.3 | 4.197 
1480| Sheep FE, - 216.41; 8.4 1.3.6) 40.4 | 28.4|12.8)- 80.,Smeareme 
| | 




















* Fed green. 


+ Per gram as determined in calorimeter. 


Weights of foods Eaten, and of feces for Five Days, and Weights 
and Percentages of Nutrients Digested. 























































































































Want, Nees Fat. freee Fiber. | Ash. Mere 
Eaten in Five Days. | Grams. | Grams. | Grams. Grams. | Grams. | Grams, | Grams, 
Sheep C, - s - | 13,605 | 367 136 + Peas ese 258 | 2,422 
Sheep E, - - Pets OOS ty 307' ov 130 1 Pea 735 |. -258 aoe 
feces for Five Days. | | 
Sheep: Gyre. yrds: ORS eG 43. | 432-]' 295 7) Oa 4neieem 
Sheep E, - - 2/155 1,093 | * 92 39 442 310 140 883 
Amounts Digested. | 
SHEEDUG ee re - — | 278 93 | 752 460 113.) 1,583 
PHeEpre ty) - ee Aes 275 97 742 | 425 118 | 1,539 
Percentage Digested. : 
se ita es Sean Bt % g Z| & 
Sheep C, - - Slt Certs ane, Say 68.4 | 63.5 62.6 43.8 | 65.4 
Sheep E, - - - er? 4.0) TLS aL Oze 57.8 45.7%) O3N6 
Avetage, =) ye) Fay 975.0 || 69.8) 63.1)" 60.2") (4a Cee 
fuel Value of food for Five Days as Determined by the Bomb 
Calorimeter. 
| Fuel Val. | Fuel Val.| Fuel Val. | Fuel Vale] ‘Total © Peneem 
| of Food of of Food of Available | Available 
Eaten. Feces. | Digested. | Urea, Etc.| Fuel Val. | Fuel Val. 
| Calories. | Calories. Calories. | Calories. | Calories. | % 
| 
Sheep C, - - | 12,285 | 4,440 | 7,845 242 7,603 61.9 
Sheep E, + =| 12,285 1 45637 | 7,648 239 7,409 60.3 
Average, - -| — — — — — 61.1 


DIGESTION EXPERIMENTS WITH SHEEP. 203 


DIGESTION EXPERIMENT No. 16. 
Composition of Feeding Stuffs and Feces. 




































































No: Water W625,| Fats free fext| Fiber.| Ash.| (Same) varie 4 
Feeding Stuffs. % | % q, Be ba q % Cal. 
Hungarian grass*¥— | 
1472 Sample 1, - eho ee 2.0.) 2.1 9.Te fp 287 (e2-O we fOr 5 (1.025 
$473; Sample, - eo) ikeray 2.6 8 Q-5b 0.17! 2-210 1o,0n «940 
Average, - | 78.6) 2.6 |15) 9.8 5.9] 2.1) 19.8 | .989 
Feces. ' | 
i481|SheepA, - -/| 5.5] 12.8 | 3.4] 42.5 | 22.8 |r3.0| 81.5 | 4.269 
1482) Sheep B, - -| 4.4| 12.0 | 4.5| 43.2 |'23.1 |12.8| 82.8 | 4.381 
Uneaten Residue. | | | | 
I511| Sheep A, - -| 4.8 COM Wiad 40. 721 20.9 (L7en a7 fe Soaie gO 
* Fed green. + Per gram as determined in calorimeter. 


Weights of Foods Eaten, and of Feces for Five Days, and Weights 
and Percentages of Nutrients Digested. 








Total | Protein. WeeNitcy | fees ‘Organic 
Weight. N.X6.25.| Fat. | free Ext, Fiber. Ash. | Matter. 




















Eaten in Five Days. | Grams. | Grams. |Grams.| Grams. | Grams. | Grams. | Grams. 



































Sheep A, fed, - ol 13,005 1454 204.| 1,265 | 803 286 | 2,626 
Uneaten residue, A, - 202 aes 2 | 82 60 30) Ieerso 
Actually eaten, A,- | 13,403 | 342 202 | 1,183 | 743 | 250 | 2,470 
Sheep B, - Sr TS OOFP Ie 9354 204 \/-1,265, 1 © 803 286 | 2,626 
feces for Five Days. | | 
Sheep A, - - - 891 | I14 30 3797) 26203 LIOmibey 20 
Sheep B, - - =| 2836 |= 100 a7 355 sey ig2 106 687 
Amounts Digested. | | | 
Sheep A, - - -_ oe 228 172 804 | 540 £34131, 744 
Sheep B, - - - — 254 167 907 | O11 | 180 | 1,939 
Percentage Digested. q q 4, | d, 4 d, 
Sheep A, - z -| — 66.78 fh 85.4 6854 Hasso we 5 Oml ba 70.0 
Sheep B, - - Se ney 2 ex) 81.9 peg tel sari eee G250 410 7Ge0 
Average, -°. - Si i Oi 1eG0.0 | + £0,0 | 124 | 08.8 | 72.2 


ee 


Fuel Value of Food for Five Days as Determined by the Bomb 












































Calorimeter. 
Fuel Val. | Fuel Val. | Fuel Val. Fuel Val. | Total | Per cent. 
of Food of of Food | of | Available | Available 
Eaten. Feces. | Digested. | Urea, Etc.) Fuel Val. | Fuel Val. 
Calories. | Calories. | Calories. | Calories. | Calories. % 
Sheep Aywaee! 8-9) 12) 741} 3,804. | 8,937 198 | 8,739 | 68.6 
Breen ae twen oy =) 23,455,\) 9 3,030%.|».9,819 22I 9,598 71.3 
Average, - - — ae yon ot he eee ed OO 














204 STORRS AGRICULTURAL EXPERIMENT STATION. 


DIGESTION EXPERIMENT No. 17. 
Composition of Feeding Stuffs and Feces, | 




































































| | el | | : | 
ite water rosin | nue | it | iber| ash, | QFeam| <A 

_ Feeding Stuffs. Go} % % | % % NG % | Cal. 

| Soy bean fodder*— | | | / | 
1474| Sample 1, - - | 80.9 3.5 7 | 7-65) 5.2) 2.0) TOs) ge . 
1475, Sample 2, - - | 76.9 AsHo| 1.0 | (9.3 [715.8 | 210) 2632 ieee | 

| Average, - | 78.9) 3.8 9} 8.4) 6.5} 2.5) 18.6] .929 

| Feces. | | | 4 
1843\Sheep C, = > = 93191. 7.9. +] 4.0| 26.0 132.3 126.1 | c7O,c uae — 
1484 Sheep i - Soh 3: Ore 10,3, 9).5.3 BONG. 28.57 125.3 70.9 4 3.775 

* Fed green. + Per gram as determined in calorimeter. 


Weights of Foods Eaten, and of feces for Five Days, and Weights 
and Percentages of Nutrients Digested. 





Total | Protein. Nit.- : Organic. 
Weight. |N.X 6.25. Fat. | free Ext.| Fiber. Ash. | Matter. 




















Grams. | Grams. | Grams.| Grams. | Grams. | Grams. | Grams. 


Eaten in Five Days. 


























Sheep C, - - | 18,005-) 517 122 | 1,144 | 748 | 340 | 2,531 
Sheep E, - - ~ al se O0s 517 122 |“. ,14¢4 748 340 | 2,531 
Feces for Five Days. 
Sheep iGtens ig — eu yeeia, TOT 51 333d" 414 334 899 
Sheep E, - - =e ebOO Wa LEO 61 309 333 293 822 
Amounts Digested. 
Sheep C,. = - - — 416 71 SII 334 6 | 1,632 
Sheep E, - - -| — 398 61 835 415 47 .\:1,76Gr 
Percentage Digested. of d q d d y 
Sheep C, - - - — 80.5 58.2 70.9 44.7 1.3 64.5. 
Sheep-Ej = -- 0 - |) = 77-0 |°50,0°} 973.0 %} 55.54 ls 1378 Ons 
Average, bes’ = aa 78.8 54.1 72.0 50.1 7.8 66.0 


Fuel Value of Food for Five Days as Determined by the Bomb 4 


Calorimeter. 











Fuel Val. | Fuel Val. Fuel Val.| Fuel Val. Total Per cent. 



































of Food of of Food oO Available | Available 
| Eaten. | Feces. | Digested. | Urea, Etc.| Fuel Val. | Fuel Val. 
Calories. | Calories. | Calories. ‘Calories. Calories. % 
Sheep C, s - | 12,911 -|' 4,647 8,264 362 7,902 61.2 

















Sheep E, - #4 (E2, OLE oeAes 70 8,532 346 8,186 63.4 - 
Average, ° = - —- | nese — ee a 62.3 








‘i; 


DIGESTION EXPERIMENTS WITH SHEEP. 


DIGESTION EXPERIMENT No. 18. 

















et Water sc 6.5, 
feeding Stuffs. fo ho 
| Clover rowen*— 
1512! Sample 1, - ETIETO SOM. 8:0 
1513|. Sample ag, - a Ke, 4.8 
| Average, - | 74.4) 4,8 
Feces, | 
1503) Sheep B, - tl Sef cie ide? 
TSO4 Sheep Fy - ey 5: Onleers 2 





* Fed green. 


























ING 

Fat. free Tet 
% % 

Mit eLO.0 
PLA) 12,2 
Gap bid ow 
| 4.6 | 35.5 
4:7 | 34.7 








Fiber. 





h 


2 
“JO 


28.8 


| ieee 


Composition of Feeding Stuffs and Feces. 











205 








Organic) Fuel 
Ash. Matten | Vane + 
% % Cal. 

2 Ta 2 Ts eal OSS 

204 |. 2K pe is284 

9.2) 23.4 | 1.169 
1,2, 83/0. |.47415 
EIn3 POF. 7 dao 





+ Per gram as determined in calorimeter. 


Weights of Foods Eaten, and of feces for Five Days, and Weights 
and Percentages of Nutrients Digested. 








































































































rail brea rae | Bt. | iter, | aan [Steal 
Ee rire in) Five Days. Cue Chan Grams. | Crone teen | Grams. | Grams. 

shéep B, -- - = i 15.000 aOa8 ToS | 1,065\) 1,005 330, 3.510 

Sheep F, - f S firl5,000; t  .645 195 | 1,665 | 1,005 330,053,510 
feces for Five Days. 

Sheembe-ges  - |. 1,692 1» 249 78 601 487 \t 180 |\tqis 

sheep I, *- - Sa PO00: | 24S 75 555 466 EOP hing 36 
Amounts Digested. 

Sheep ee - - — 396 Diya 1,004 518 I4I | 2,095 
Sheep F, - - - — 402 £20" lk 10 539 TAQ MM 27IyE 
Percentage Digested. % % % % % % 
Sheep Byte) 4.- - — 61.4 60.0 63.9 BIG5. 1 42,7 1 50.7 
Sheep F, - - - a 62.3 61,5 66.7 Ba Geet i Ole 

Average, - 7 — Gleduaio0.0 | 65,0.) y0a.5,) 40.4) 60.8 
Fuel Value of Food for Five Days as Determined by the Bomb 
Calorimeter. 

Fuel Val. | Fuel Val. | Fuel Val. | Fuel Val. Total Per cent. 
| of Food of of Food of Available | Available 
Eaten. Feces. | Digested. | Urea, Etc.) Fuel Val..| Fuel Val. 
Calories. | Calories. | Calories. | Calories. | Calories. % 
Sheep Wei 1275535 | 07,475" | 10,060 |» 315 9,745 | 55.6 
Sheep F, eee pel 75595) pa72b394 (|, 10,390 350 |, 10,046 | 57.3 
Average, - =| = a cay = bee 96.5 




















206 


Lab. | 
No. | 





STORRS AGRICULTURAL EXPERIMENT STATION. 


DIGESTION EXPERIMENT No. Ig. 
Composition of Feeding Stuffs and feces. 








Feeding Stuffs. 
- Hungarian grass*— 


1514; Sample 1, - 

1515, Sample 2, - 
| Average, 
| Feces. 


1505 Sheep C, . 
r506|:Sheep:D, = 


| Water 





- | 71.3 
-_| 76.3 
- 73.8 





| Protein. 





% 


po 


mH NI 


10.6 
TO.L 





IN. X 6.25. 











| Fats | pres tice! Fiber. 
% ho fo 
HO A328 Vi 856 
(On 11.3 72, 
(Oil ae. Owe Ore 
S.A he SvOIns 7 
B a5 | 46.5 | 24.6 



































Organic| Fuel 
Ash.| Matter.| Value. + 
% G Gal. 
2.4\7 26.9) 1 eae 
2.2) OT Roepe 
2.3; 28.9 | 1.181 
10.5| 85.0 | 4.374 
10.6| 84.7 | 4.365 








* Fed green. 


+ Per gram as determined by calorimeter. 


Weights of Foods Eaten, and of Feces for Five Days, and Weights 
and Percentages of Nutrients Digested. 








Laten in Five Days. 


SheepiGh r= 
Sheep D, - 


Feces for Five Days. | 


sheep C; 
phéeep Da 


Amounts Digested. 


Sheep C, - 
Sheep D, - 


_ Percentage Digested. 


Sheep C, - 
mneep D,, = 
Average, 














Protein. 





Total 

Weight. |N.X 6.25. 
coe Giins 

14,000 | 336 

| 14,000 | 336 

TY240}\ 131 

1,280 129 

-- 205 

= 207 

% 

— | 61.0 

a 61.6 

ye 61.3 
































Fat. | me Fiber. Ash. Se Sec 
Grams. Cahn Grams. | Grams | Grams. 
112 | 1,764°) 1,134 |" 322 a5aaG 
112 | 1,764 | 1,134 | 322 | 3,346 
42 544 337 130 | 1,054 
45 595 315 | 136 | 1,084 
70 Wo; 220 797 192 122202 
674) 1,109 819 186 | 2,262 
fo to fo to % 
| 62.5 69.2 70.3 59.6 | 68.5 ; 
59.8 | 66.3 72.2 57.8 67.6 & 
| 61.3.) 67.8 | 71.0") -CSefeice-e . 


Fuel Value of food for five Days as Determined by the Bomb 















































Calorimeter. ¥ 
| Fuel Val. | Fuel Val. | Fuel Val. | Fuel Val. Total Per cent. 
| of Food ofr of Food of Available | Available 
Eaten. Feces. | Digested. | Urea, Etc.) Fuel Val. | Fuel Val. 
| Calories. | Calories. | Calories. | Calories. | Calories. % 
Sheep C, 15,834 | 5,424 | 10,410 178 10,232 | 64.6 4 
Sheep D, | 1e.834.|. 5,587 | to,249 180 | 10,067 | 63.6 
Average, ee — — — — 64.1 




















a 
- a: 
; 


DIGESTION EXPERIMENTS WITH SHEEP. 20) 


DIGESTION EXPERIMENT No, 20. 
Composition of Feeding Stuffs and Feces. 











Lab. | | Protein. | Nit.- . NOneatie Fuel 
No. Water N<6.25., Fat. |free Ext, Fiber.) Ash.) Matter.) Value.+ 





























feeding Stuffs. | % iter | % | % 
~ | Soy bean fodder*— 


BSN 
SQ 
Se 


Gale 





























1516 Sample 1, - ey Sade 3.3 |} 1.0] 11.7 | 6.4] 2.2] 22.4 | 1.081 
1517; Sample 2, - Sue TAnze at S2n Well It.Q be %,5 bv208 2-6 Toro 
Average, -)74.8) 3.8. |1.0.).-11.8-) 6.9) 2.2) 23.0 | 1.105 
Feces. | | | 
T5O7) Sheep By = al Sed 8.8 327). 30.68) 38:9%14.6) 82,07 45258 
1508} Sheep F,_~ - = Me AoE 9-9: | 4.7) 27.1 | 36.4 |17.8) 78-1 | 4.121 
* Fed green. + Per gram as determined in calorimeter. 


Weights of Foods Eaten, and of Feces for Live Days, and Weights 
and Percentages of Nutrients Digested. 











Total | Protein. Nit.- ; Organic 
Weight. |N.X6.25.| Fat. | free Ext. Fiber. | Ash. | Matter. 























Grams. | Grams. | Grams.| Grams. | Grams. | Grams. | Grams. 
| 


Laten in Five Days. | 




















Sheep B, - 2 4 |. 14,000) 402 140 | 1,652 966 308 | 3,220 
Sheep F, - ®: a) 14000, Bed O2 bIdO h11yO52 966 308 | 3,220 
Feces for Five Days. | | 
pepe ae!) ~ p £1,529). 13507) 257 408 | 594 223 | 1,254 
Sheep F, - Set Vet SL SOOR ela fo} 72 408 | 548 268 | 1,176 
Amounts Digested. | 
Seer DM ee =) at 327 83 } 1,184) 372 85 | 1,966 
Sheep F, - 5 - ae 313 69) 1,244 | 418 40 | 2,044 
Percentage Digested. q q q q y Y 
Sueep Bb, - - = — 70.8 59.3 747 38.5 27. Gijon O10 
Sheeuer ys fa -l| 67.7. | 49:31, 75-3. | 43-3, -f 13.07] 63.5 
veLage ete ts 69.38 | 54.3) 738.5 | 40.9 | 20.8) 62.8 








+ 


Fuel Value of Food for Five Days as Determined by the Bomé 















































Calorimeter. 
| Fuel Val. | Fuel Val. | Fuel Val. | Fuel Val. Total Per cent. 
of Food of | of Food of Available | Available 
Eaten. Feces. | Digested. | Urea, Etc.) Fuel Val. | Fuel Val. 
| | | 
Calories. | Calories. | Calories. | Calories. | Calories. % 

Bneep By 15,470 | 6,511 + 8,959 284 | 8,675 56.1 

pheep. - eh Te 470 106,200 | 9;264 272 8,992 B8ht 

Average, - : ee hee — _- — Oia 
















































































208 STORRS AGRICULTURAL EXPERIMENT STATION. 
DIGESTION EXPERIMENT No. 21. 
Composition of Feeding Stuffs and Feces. 
. ; . i . 1 
No. Water Creme | Fat. jpoetioxt| Fiber. | Ash. | ViSeter,| Value-t 
Feeding Stuffs. % % % % % G % Cal, 
Sweet corn fodder*— 
1518| Sample, - - | 8074 1.8 .6| Ti8 | 4:4.) 1e3) 408 ee 
I519| . Sample 2, - ov RAY see: 1.6 6 | 13.6.) 4.7 [etal 20eta rae 
Average, =| 7954 1.7 6] 12:6.) 2.5.1 Lio] 1G ceeen 
feces. ‘ 
1509|.5heep C, — - -{ 4.3] Io.5 | 1.8] 44.9 | 28.5 |10.0| 85.7 |.4.255 
1510| Sheep D,_ - = 1.4.04 SIs | 2.0) 45:2 | 29.0) 28.6) 887.4 
Uneaten Residue. 
P20) oneep ©, | += ane We 3.1 42.0 | O5;1} Qt taiee.o |) O8oa arose 
Lect oheen eo. ~ | 94.34% 10.9 |.2.7-| 56.0 | 20-7475 .4)) 00.3 ence 


* Fed green. 

















+ Per gram as determined in calorimeter. 


Weights of Foods Eaten, and of Feces for Five Days, and Weights 
and Percentages of Nutrients Digested. 











Eaten in Five Days. 
Sheep C & D, fed each, 
Uneaten residue, C, - 


Uneaten residue, D, - | 


Actually eaten, C, - 
Actually’eaten, D, . - 
feces for Five Days. 
pheep Cie - - 
Sheep D,.- - - 
Amounts Digested. 
Sheep C, - : - 
Sheep D, - - - 
Percentage Digested. | 
Sheep C, - - - | 
Sheep D, - - = 





Average, - - | 





Total | Protein. 
Weight. N.X 6.25. 
Rene Grams. 

14,000 | 238 
3609 II 
332 36 

13,631 227 

13,668 | 202 
897 |. 94 
868 96 

ia 133 
— 106 
% 
— 58.6 
es 52.5 
= 55.5 


























Fat. | or Fiber. 
Grams. | eee eee 
84 1750 630 
i] 241 78 
9 186 69 
77 T,509 552 
75.) }5 Dah OGRE OL 
-16 403 256 
17 393 253 
61 1,106 296 
58 1,171 308 
to % % 
79.2°'-°7 3.3718 ,53-0 
NW. 74.9 | 54-9 
18:0 \| 44,1), 6S:8 











Ash. 


Grams. 


182 
14 
18 

168 

164 


go 
74 


78 

go 

% 
46.4 
54.9 
50.7 





Organic 
Matter. 





Grams. 


2,702 
337 
300 

2,305 

2,402 


769 
759 


1,596 
1,643 
% 
67.5 
68.4 
68.0 





Fuel Value 





of food for Five Days as Determined by the Bomb 





















































Calorimeter. 
Fuel Val. | Fuel Val. Fuel Val. | Fuel Val. Total Per cent. 
of Food Ole: of Food of Available | Available 
Eaten. Feces. | Digested. | Urea, Etc.| Fuel Val. | Fuel Val. 
| Calories. | Calories. | Calories. | Calories. | Calories. % 
Sheep C, - od TT, OGAGIn.a anry 7,247 116 o PERS 64.5 
Sheep D, Sn 4 TE 2625705 7457 92 7,345 65.4 
Average, - =) =. — =< me 65.0 


Dis we ee DO < rk es 


a 


2 es 


ad 


ye Sa ast esos ew tS Vicia tcadialines Siete ce: 





b 
a is 
: ‘ 
x! 


DIGESTION EXPERIMENTS WITH SHEEP. 209 


DIGESTION EXPERIMENT No. 22. 
Composition of Feeding Stuffs and feces. 






























































Ne: Water |e roreit: | Fat. |pde xt Fiber. | Ash. | Mtter.| Valle.t 
Feeding Stuffs. he te % GOB OBEN ies Cal. 
Sweet corn fodder*— | | | | 
I497| Sample 1, - Soh 7OcO 2.0 he AO 130k 424.1 1e2 | 20een O52 
1498} Sample 2, - =", 78.0 EO) je 9ul. F400) 93.6.7 1,0 tee t0; e070 
[veraceipeme accra) 2 69.0) lis) Loscal -4.0)| Leki) uq0-Oyligeo0n 
Feces. | | 
1523) oneep bb;  -- at PAbS a TOER™ 1° 255 | 49.0 | 25.3 | 8.1 | 87.1 | 4.455 
7522) Sheep F, . - =~} 4:0 | EI.2 }2.5 | 47.5 | 25.3 9-5 | 86.5 | 4.484 
* Fed green. + Per gfam as determined in calorimeter. 


Weights of Foods Eaten, and of Feces for Five Days, and Weights 
and Percentages of Nutrients Digested. 








Total | Protein. Nit.- : Organic 
Weight. |N.X 6.25. Fat. | free Ext.| Fiber. Ash. | Matter. 























Grams. | Grams. | Grams.| Grams. | Grams. | Grams. | Grams. 


Eaten in Five Days. 




















Sheep. Bb; > - - | 14,000 | 280 TISEe O92 560 154 | 2,884 

Sheep F, - - = | 14,000 | 280 PU Wel. O32 560 154 | 2,884 
Feces for Five Days. 

Sheep B, -— - - 889 93 20 436 | 225 72 774 

pueep i. = - =) “850 95 ar 404 215 8I 735 
Amounts Digested. 

Sheep, b,c - - — 187 92 | 1,496 335 82:| 2,110 
Sheep F, - - : — Ios. ee O14. 1,526 345 ig | oe TZ) 
Percentage Digested. G % G % % % 
Sheep B, - - - — 66.8 S2s1 aA BORG 53.2 3,2 
Sheep F, - - - — 66.1 81.3 ehepnee lone !s, ATACV ATA. 

Average, = -2.° +.) 66.5 | 81.7 78.3 | 60.7 | 50.8] 73.9 








Fuel Value of Food for Five Days as Determined by the Bomb 















































Calorimeter. 
Fuel Val. | Fuel Val.) Fuel Val. | Fuel Val. Total Per cent. 
of Food of of Food | of , | Available | Available 
Eaten. | Feces. Digested. Urea, Etc.| Fuel Val. | Fuel Val. 
Calories. | Calories. | Calories. | Calories, | Calories. % 
SheeppBe ge \- | 13,454 | 3,961.) 9,493 |. 163 | 9,330 | 69.3 
Gihecp hh eu) 4) .95;454 fe 91811) | 9,643 -). 161 9,482 70.5 
Average, - 2 en oa a es mas 69.9 







































































ZL STORRS AGRICULTURAL EXPERIMENT STATION. 
DIGESTION EXPERIMENT No. 23. 
Composition of Feeding Stuffs and Feces. 

es Water |N.scér2s,| Fat: |free Ext| Fiber. | Ash. | MtStter,| Value.t 

Feeding Stuffs. % % % % % % % Cal. 

Cow pea fodder*— 

1499) Sample 1, - - | 79.8 3.4 0} 10/2>|) 3.4442/3) 1 eee 
1500} Sample 2, - - | 80.2 3.2 .O.| 10.2) |< 3.5 Zeal be 177 eee 
Average, iA 80.0 3.3 8 10.2 3.5 9.2 17.8 852 

feces. 

1524; Sheep C,_~ - -'| 4-4) 14.6 4.4.8.) 26.4 | 24.1 125.7) Congas 
1525|.Sheep D,_ - - | 4.3] 12.9 | 5.5 | 25.5 | 23.7 |28.1 67.6 | 3.590 














* Fed green. 


+ Per gram as determined in calorimeter. 


Weights of Foods Eaten, and of Feces for Five Days, and Weights 
and Percentages of Nutrients Digested. 











Laten in Five Days. 


Sheep C, - - a 
Sheep D, - - = 


feces for Five Days. 


Sheep C, - - - 
Sheep D, - - - 


Amounts Digested. 


Sheep C, - - 
Sheep D, - - - 


Percentage Digested. 


Sheep C, - - - 
Sheep D, - - - 
Average,~ = - - 


Total 
Weight. 





Grams. 


14,000 
14,000 





860 
884 





Protein. 
N.X 6.25. 





Grams. 


462 
462 


126 
II4 


336 
348 
% 


72.7 
75+3 





74.0 


























Fat. | preomae| Wiber 4) Asie a) anne 
Grams.| Grams. | Grams. | Grams. | Grams. 
172 eA oe 490 308 | 2,492 
Pi 2) iawn 490 308 | 2,492 
42 226 207 221 601 
49 225 210 248 598 
70) BL 202 283 87 1,895 
63.1 Seas 280 60 |'1,894 
% % % % ho 

62.5 S4. 201 6726 23:.2.10 975.0 
56.3 BAL 2h 5 7 LatelOae 76.0 
69.4:| 84.2 | 67,5'9), 23:Oeieevere 








fuel Value of Food for Five Days as Determined by the Bomb 















































Calorimeter. 
Fuel Val. | Fuel Val. | Fuel Val. | Fuel Val. Total Per cent. 
of Food of of Food of Available | Available 
Eaten. Feces. | Digested. | Urea, Etc.| Fuel Val. | Fuel Val. 
Calories. | Calories. | Calories. | Calories. | Calories. % 
Sheep C, - =} L1928.4).3, 744 8,784 204 8,490 yB@ 
Sheep D, SoG EL O2 Gc, WAN i754 303 8,451 79.9 
Average, - - ao as oat = og (Qn 




















Sean aie 


a 
* 
‘ 















































DIGESTION EXPERIMENTS WITH SHEEP. PoP Boy | 
DIGESTION EXPERIMENT No. 24. 
Composition of Feeding Stuffs and Feces. 

Lab. | Protein. | Nit.- : Oreaniel Fuel 
No. Water. N.x6.25,, Fat. | free Ext| Fiber.| Ash.| Matter.| Value.t 

Feeding Stuffs. % dh | % % % | % % Cal. 

Sweet corn fodder*— 

1496} Samplet, - =H 82,059 3.8 Poy LTO 367 10 1.0 My hyn] a1. 00 
1532| Sample 2, - SOs ee LSS Onl T 21h GOL Ts 2be hers Ienenos 
Average, <2) Slrli\s 71.8 Gi Leet sO: Yabedelditedeo aeoa G 

Feces. | | . 

1526| Sheep C, = - -| 5.3| 12.4 | 2.7| 45.0 | 22.6 |12.0|] 82.7 | 4.288 

pao) sneep De: = a entero | 2.3 | 45.0}. 25.4 1° Oak 85.8 | 4.405 





* Fed green. 














+ Per gram as determined in calorimeter. 


Weights of Foods Eaten, and of Feces for Five Days, and Weights 
and Percentages of Nutrients Digested. 








Total 


_| Weight. 





Eaten in Five Days. 


Sheep C, - 
Sheep D, - 


Feces for Five Days. 


Sheep Gar 
Sheep D, - 


Amounts Digested. 


Sheep C, - 
Sheep D, - 


Percentage Digested. 


Sheep C, - 
Sheep LD, - 
Average, 


| 
Grams. 


14,000 
_ I4,000 


| 
| 


638 
860 


| 





Protein. 
N.X6.25. 


Grams. 


252 
252 


79 
106 


173 
146 


% 
68.7 


57-9 
63.3 






































Fat. | ze Fiber. Ash. Grease 
Grams. | Grams. | Grams. | Grams. | Grams. 
84 1,638 518 | 154 | 2,492 

84 | 1,638 518 | 154 | 2,492 

17 288 144 75 528 

20 3904 218 78 738 
67 | 1,350 374 79 | 1,964 
64 | 1,244 300 OT ETS 4 

% % % % % 

|. 79.8 82.4 49,29) 5163.12 70.0 
| 76.2 75-9 57-9 | 49-4 | 79.4 
| 78.0 | 79.2) 65.0] 60.4 | 74.6 








Fuel Value of Food for Five Days as Determined by the Bomb 
Calorimeter. 














Sheep C, 
Sheep D, 


me uNwerace. «- 
| 





Fuel Val. | Fuel Val. | Fuel Val. | Fuel Val. 


of Food 
Eaten. 


Calories. 


11,578 
he el 











of | _of Food | 
Feces. | Digested. | 
Calories. | Calories. 
2,736 8,842 
3,788 | 7,790 

















Total 
fe) Available 
Urea, Etc.| Fuel Val. | 
Calories. | Calories. | 
151 8,691 
127 7,663 











| Per cent. 
| Available 
Fuel Val. 








% 






















































212 STORRS AGRICULTURAL EXPERIMENT STATION. 
DIGESTION EXPERIMENT No. 25. 
Composition of Feeding Stuffs and Feces. 
| vom = ‘ol Fuel 
ae Water Eins, Fat HE ,| Fiber.| Ash, Qfeanle) uel | 
feeding Stuffs. % % | % % % % G Cal. 
_ Rowen grass*— 2 
1530 Sampler, - - | 63.3 5.6 82.T i" 17.1 -| 9.05) 2.9 Soeur as 
1530) Samples, - =) ee intey < RNC rota Wad eA 6) 7.2.) 2,4 205 sar tae 
| Average, -|67.2' 5.38 /1.9| 14.9] 8.1]/ 2.6) 80.2 | 1.502 
feces. ; 
1528) SheepnB, re 9] 5 Va ETT GO 6.8 38.8 | 25.8 |11.6| 83.3°| 4.666. - 
1529) Sheep thy. vk ae A MAG. ATO 50) 8.0. 40.4. | 22.4 |E5.0)°89-7ieaa ee 
} \ 1 




















*. Fed green: + Per gram as determined in calorimeter. 


Weights of Foods Eaten, and of Feces for Five Days, and Weights 
and Percentages of Nutrients Digested.’ 








Total 

















































































































P. in. Nit.- . O i 
Weight. ee Fat. (Gan diee Fiber... | Ashe Mates 
Patenin Five es Grams. Grams. | Grams.| Grams. | Grams. | Grams. | Grams. 
Sheepe las - - | 12,000} 636 228 | 1,788 972 312 | 3,624 
Sheep F, - - - | 12,000 | 636 228 | 9788 972 312 | 3,624 
| ; 
feces for Five Days. 
Sheep B, - - a 1,508} 179 103 585 389 175. 1,250 
Sheep F, - - - | £1,406 |: 181 tie; 569 315 167) (0,0 
Amounts Digested. | 
SoUee pAb gee : - — 457 [250 1.203 583 137) |. 2336845 
Sheep F,- 4 -| — 455 T16 | 1,219 | 657 145 | 2,447 | 
Percentage Digested, % % % % % % 

Sheep bie. - - See 71s. 1 S4sB an Gaas 60.0. | 43.9. |S165am 
Sheep F, - 2 = a 71.5 50.9 | 68.2 67.6 46.5 | 6755 sae Fs 
preragere = 0 si) Wea Neely |: 69:01 67,8 ts 65, Cte 460 er Ss 
Fuel Value of Food for Five Days as Determined by the Bomb 

Calorimeter. : 2 
Fuel Val. | Fuel Val. | Fuel Val. | Fuel Val. Total Per cehteaaa 
of Food of of Food of Available | Available _ 
Eaten. Feces. { Digested. | Urea, Etc.| Fuel Val. | Fuel Val. _ 
Calories, | Calories. | Calories. | Calories. | Calories, | ~ % . 
Sheep B, ‘ - | 18,024 | 7,036 | 10,988 | 398 10,590 58. 8° 
Sheep F, = eh 1OjO24 See Ol bO La a1 r noe 396 L127 Olan eet 
Average, - - — = a? ae a 60.3 Rae 
; yt 
ae Me 
; 7 a 




































































DIGESTION EXPERIMENTS WITH SHEEP. 213 
DIGESTION EXPERIMENT No. 26, 
Composition of Ieeding Stuffs and Feces. 
i ie fovater ei | ae |p Nee | ibe) ant) QAR fart 
| Feeding Stuffs. % fe % fo ho re | fo Cal. 
Barley fodder*— | | | 
1533, Sample t, - = per.7 52) deo 8.4ole 4: ONL Olmerowd: 1 RAAT 
1534| Sample 2, - mE ke iy Sigh seer. |) LO, Oab.O. 2.1| 20.4 | 1.000 
Average, -|79.6; 3.5 | 8) Oi) 5:02.01; 18:4 82905 
Feces. | 
1605 Sheep B,- - Se 78 fh og.0 (14.8 | 38:4 | 23.1 \12.9| 79.3 |-4.331 
1606; Sheep F,~ - 2h) 7-6 ete.g | 405.| 3734-| 24.0°)19.018 7O-4 Negegod 
| 








* Fed green. 


+ Per gram as determined in calorimeter. 


Weights of Foods Eaten, and of feces for Live Days, and Weights 
and Percentages of Nutrients Digested. 











Eaten in Five Days. 


Sheep B, - 
SMeepclt ss 


Feces for Five Days. | 


Sheep B, - 
Sheep F, - 


Amounts Digested. 


Sheep B, - 
Sheep F, - 


Percentage Digested. | 


eneep DB; - 
Sicep hie 
Average, 


Total 
Weight. 


Grams. 


14,000 
14,000 


TOle 
1,026 









































protein. | Fat. | freeBat,| Fiber. | Ash. | Mavter. 

Grams. Grame| Grams. | Grams. | Grams. | Grams 
490 112. 1,274 700 280 | 2,576 
490 112 | 1,274 | 700 280 | 2,576 
132 AGa is (#30 Hamee aap 135 807 
E32 46 384 252 133 S14 
358 63 883 | 465 149 | 1,769 
358 66 890 448 147 | 1,762 
% % fo % to % 
Taek 56.3 | 60.3 664) 532 Oev7 
730 68.9 |} 69.9 64.0 B25. | LOOrm 
73,1 | 57.6} 69.6 | 65.2 | 52.8 68.5 








~ Fuel Value 


of Food for Five Days as Determined by the Bomb 



























































Calorimeter. 
Fuel Val. | Fuel Val. | Fuel Val. | Fuel Val. Total Per cent. 
of Food of | of Food | of Available | Available 
Eaten. Feces. | Digested. | Urea, Etc.) Fuel Val. | Fuel Val. 
Calories. | Calories. | Calories. | Calories. | Calories. % 

Sheep B, a - 2,670 4" 4,409 8,261 311 7,950 62.8 

Sheep F, “ eS Were O7Orn 4.416 8,254 git 7,943 62.7 

pee Averages”. V7 - at = ap a a 62.7 





214 STORRS AGRICULTURAL EXPERIMENT STATION. 


DIGESTION EXPERIMENT No. 27. 
Composition of Feeding Stuffs and feces. 



























































No. | Water eh | Fat, [git] Fiber.| Ash.| Merter| Value 
Feeding Stuffs. | % | b Mebd ee ® 1% % he Cal. 
Canada pea fodder*! | | | | 
1535| J Sample.t,;= )\ "Begg 3.30 | 01 :4.T) | 2.8 puree eno 585 
1536| Sample 2, - --| 85.9) ° 4.00 | «7 | +5.4'| 3-1) "1.47 2eaggee 
Average, ~ - | 86.5 | 8.7 | .6| 48) 3.0) 1.4/ 12a .627 
Feces. | | | | | | 
1607|SheepC, - -| 7.7| 14.7 6.3 | 29.2 | 23.7 |18.4| 73-9 | 4.167 
1608| Sheep D,_ - - | 6.9 14.0 6.1 31.3, 25.1 |16.6) 76.5 | 4.290 
* Fed green. + Per gram as determined in calorimeter. 


Weights of Foods Eaten, and of Feces for Five Days, and Weights 
and Percentages of Nutrients Digested. 








| Total | Protein. Nit.- : Organic 
Weight. |N.X 6.25. Fat. | free Ext.| Fiber. Ash. | Matter. 























Grams. | Grams. | Grams.| Grams. | Grams. | Grams. | Grams. 


Eaten in Five Days. 





























Sheep C, - - - | 14,000} 518 84 672. |- 420 196 | 1,694 

Sheep D, - - - | 14,000} 518 84 672 420 196 | 1,694 
Feces for Five Days. | 

Sheep C, - - - | 665 98. 42 193 158 122 491 

Sheep D, - - - | 628 88 38 196 158 104 480 
Amounts Digested. 

Sheep GC, = = - — 420 42 479 262 74 | 1,203 
Sheep D, - - - — 430 46 476 262 g2 | 1,214 
Percentage Digested. | G % % % Gu % 
Sheep C, - - -_ = SIir “| 5010 vivagaes 62.4- || (37:05 aero 
Sheep D, - E ae eee 83.0 54.8 | 70.8 62:4 +\ 4GiOmpar ee? 

Average, =. = |< 82.0 | 62.4 |. 71,0.) 62.4) S200 steerees 





Fuel Value of Food for Five Days as Determined by the Bomb 
Calorimeter. 





| Fuel Val. | Fuel Val. | Fuel Val. | Fuel Val. Total | Per cent. 
| of Food | of of Food | of Available | Available 
Eaten. Feces. | Digested. | Urea, Etc.| Fuel Val. | Fuel Val. 
































| Calories. | Calories. | Calories. | Calories. | Calories. 














| 
Sleep, C, - mi] By 7S esr © | 30,002 Sages 5,642 64.3 
mneepD <4 m0) 8] 8,978 9) 992,004) 5 6,004 alana gt 5,710 65.0 
Average, - aA United ch GEA GaN Ay eal hae. ——— — 64.6 


INDEX. 215 


INDEX. 





Fey ee 
PaGE.. | PAGE. 
Analyses of fodders and feeding stuffs, - 175 | Cow peas, special nitrogen experiment on, 105 
Atwater, W. O., - - - 4, 7-16, 114-129 | Cow pea vines, analyses of, - 176, 180, 183, 184 
Bacillus 41 in dairying, ~ 2 - - 17 | Cream, bacteriain, - sitet phic Ne 15 
Bacteria in cream, = : = = - 15 | Culled peas, analyses of, - - 179, 183, 186 
UA Se eh a a i 14 | Dairying, bacillus4rin, - - - = - 17 
in the dairy, - - - - - 14 | Haves. CDs, - - . = x é 43 
Barley fodder, analyses of, - 175, 180, 183 | Domestic animals, food and nutrition of, - 9 
digestion experiment with, 196, 213 | Dietary of a chemist’s family, - 133, 140, 144 
Beans, soy, analysesof,  - 179, 182, 185, 186 | farmer’s family in Conn., 
soy, fodder, digestion experiment | 148, 151, 154, 158, 162 
with, - - = IQI, 192, 199, 200 | in Vermont, - 13% 
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